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ECHINODERMS  FROM  AUSTRALIA 


INTRODUCTION 

Unusual  opportunities  for  studying  and  collecting  echinoderms  on  the 
coasts  of  Australia  in  recent  years  warrant  the  publication  of  this  account  of 
the  material  accumulated. 

In  1929,  a liberal  grant  from  the  Carnegie  Institution  of  Washington, 
supplemented  by  a generous  gift  from  the  Australian  National  Research  Council 
and  aid  from  the  Museum  of  Comparative  Zoology,  enabled  me  to  spend  nearly 
six  months  in  active  collecting  in  Australian  waters.  Landing  at  Darwin,  N.  T., 
June  13,  we  carried  on  work  in  that  vicinity  until  the  end  of  July,  both  by  shore 
collecting  and  by  dredging  in  shallow  water.  Mrs.  Clark  accompanied  me  and 
Mr.  Arthur  A.  Li\dngstone  of  the  Australian  Museum,  Sydney,  joined  us  at 
Darwin,  remaining  with  us  for  some  four  months.  Mrs.  Clark  made  water  color 
sketches  from  hfe  of  many  of  the  more  interesting  echinoderms  and  frequently 
aided  in  the  shore  collecting.  Mr.  Livingstone  devoted  himself  to  assisting  me 
in  every  possible  way  and  I cannot  speak  too  highly  of  his  invaluable  coopera- 
tion. I do  not  know  how  to  adequately  express  my  appreciation  of,  and  my 
gratitude  for,  the  indefatigable  assistance  of  these  two  fellow-workers.  But  work 
at  Darwin  would  have  been  seriously  handicapped  without  the  cooperation  of 
the  hospitable  residents  of  that  community.  The  chairman  of  the  Northern 
Territories  Commission,  Mr.  James  Horsburgh,  most  generously  gave  us  the 
use  of  his  residence,  on  the  very  shore  of  Port  Darwin,  for  a laboratory,  and  a 
more  attractive  and  satisfactory  place  for  such  work  is  not  to  be  found  on  the 
northern  coasts  of  Australia.  In  every  way  possible,  Mr,  Horsburgh  helped  us, 
and  showed  his  unfailing  interest  in  our  work  throughout  our  stay  of  more  than 
six  weeks.  To  Colonel  Robert  H.  Weddell,  the  Resident  Commissioner  at 
Darwin,  our  thanks  are  also  due,  for  such  aid  as  he  could  give. 

Shore  collecting  in  the  immediate  \dcinity  of  Darwin  is  very  poor  and  it 
was  necessary  to  make  frequent  \dsits  to  East  Point,  six  miles  out  from  town, 
in  order  to  determine  what  the  normal  intertidal  and  low-tide  fauna  of  the 
region  really  is.  Mr.  Jack  Wetter  was  engaged  to  pro^dde  transportation  for 
these  excursions  and  soon  became  a constant  and  invaluable  helper  in  many 
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ways.  Through  him  we  were  enabled  to  get  a motor  boat  and  thus  could  carry  on 
dredging  in  Port  Darwin.  Without  this  we  should  liave  left  Darwin  with  a meagre 
and  inaccurate  idea  of  the  echinoderms  which  occur  there.  My  obligations  to 
Mr.  Wetter  are  therefore  very  great  and  very  real  and  I am  glad  to  thus  express 
my  appreciation  of  his  services.  To  Mr.  and  Mrs.  F.  A.  K.  Bleeser,  our  most 
sincere  gratitude  is  due  for  much  helpful  advice  and  countless  favors,  evidence  of 
a friendsliip  which  has  enriched  life  ever  since.  Thanks  are  due,  and  here  gladly 
extended  to  the  numerous  dwellers  at  Darwin  who  helped  us  witli  gifts  and  loans 
of  specimens,  and  suggestions  as  to  good  collecting  grounds.  Especially  we  thank 
Mrs.  Gordon,  our  kind  hostess  at  the  Wctoria  Hotel,  Mr.  P.  W.  Wilson,  Mr.  and 
Mrs.  Joseph  Hardy,  Mrs.  Jessie  Littlefield,  and  Mr.  E.  J.  Foster. 

From  Darwin,  we  travelled  westward  to  Broome,  by  the  Western  Australian 
government's  boat,  the  ^Tvoolinda.^^  During  this  journey,  we  had  the  opportunity 
of  visiting  two  ports  which  appear  on  an  ordinary  map  to  give  promise  of  being 
good  collecting  grounds.  The  first  of  these  is  Wyndham,  at  the  head  of  Cam- 
bridge Gulf,  where  it  is  not  even  necessary  to  land  to  reahze  its  utter  unfitness 
as  a home  for  echinoderms.  The  amount  of  mud  in  the  water  of  Cambridge 
Gulf  is  simply  amazing  and  the  absence  of  suitable  reefs  and  sliores  is  perfectly 
obvious.  The  second  port  of  call  was  Derby,  at  the  head  of  King  Sound.  The 
entrance  to  the  Sound  is  marked  by  attractive  islands  and  gives  promise  of  good 
collecting  but  the  vicinity  of  Derby  is  as  hopeless  as  Wyndham,  barren  mud 
flats  and  mangrove  swamps  stretching  away  east  and  west  as  far  as  eye  ean  see. 
Coming  out  of  King  Sound  and  rounding  Cape  Leveque,  one  enters  a very 
different  area  and  the  clear  water  and  numerous  shore  reefs  as  Broome  is  ap- 
proached give  promise  of  an  abundant  marine  fauna. 

This  promise  is  not  belied!  Broome  is  bejmnd  doubt  a paradise  for  a marine 
zoologist.  The  clear  water,  the  firm  bottom  of  Roebuck  Bay,  the  reefs  and  tide- 
pools  at  Entrance  Point  and  Gantheaume  Point,  the  very  great  rise  and  fall  of 
the  tide  (exceeding  thirty  feet  in  September),  combine  to  provide  conditions 
extraordinarily  favorable  to  animal  life.  Sponges,  worms,  echinoderms  (especial- 
ly holothurians),  crustaceans  (especially  crabs),  mollusks,  and  aseidians  abound 
not  only  in  number  of  individuals  but  in  diversity  of  genera  and  species.  Shore 
collecting  anywhere,  at  almost  any  time  except  high  water,  is  more  or  less  re- 
warding, but  at  very  low  water  surpasses  description,  while  dredging  constantly 
yields  a wealth  of  forms  of  amazing  variety.  We  had  planned  to  stay  a month 
at  Broome  ■ — we  stayed  two  — and  left  with  the  keenest  regret,  well  conscious 
that  we  had  not  begun  to  exhaust  the  possibiUties  of  the  region. 
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We  met  with  the  same  kindness  and  cordial  hospitality  at  Broome  to  which 
Darwin  had  introduced  us.  Everyone  was  willing  or  eager  to  help  and  it  is 
impossible  even  to  mention  all  those  to  whom  our  thanks  are  due.  Captain  A. 
C.  Gregory,  whose  extensive  pearl  fisheries  make  him  a well-known  figure  on  the 
northwest  coast,  generously  provided  us,  without  cost,  a building  equipped  with 
electricity  and  running  water,  located  almost  at  liigh  water  mark  and  very 
convenient  for  the  nearby  collecting  grounds.  To  express  here,  as  I gladly  do, 
sincere  thanks  for  this  indispensable  help  is  but  a meagre  return.  I wish  to 
thank  particularly  also,  Mr.  Reginald  A.  Bourne,  master  of  the  pearling  lugger 
^^Bonza”  who  became  greatly  interested  in  our  work  and  rendered  invaluable 
assistance  in  the  matter  of  dredging  and  \dsiting  more  distant  places.  Thanks 
to  the  “Bonza”  we  collected  at  several  points  on  both  sides  of  La  Grange  Bay 
and  even  as  far  west  as  Wallah  Mr.  Bourne  also  made  it  possible  for  us  to 
visit  pearling  vessels  at  work  and  enlist  the  aid  of  their  divers  in  bringing  up 
specimens  from  the  bottom  where  they  were  gathering  shell.  The  Resident 
Commissioner,  Colonel  W.  0.  Mansbridge,  gave  me  some  valuable  sea  stars 
from  the  Lacepede  Islands  which  were  secured  by  pearlers  while  working  in  that 
vicinity,  an  area  we  could  not  visit.  Among  the  many  to  whom  thanks  ought  to 
be  expressed  are  Captain  Beresford  E.  Bardwell,  Mr.  W.  F.  Clarke,  Mrs.  W.  H. 
Milner,  Mrs.  S.  V.  Ogilvie,  and  Mr.  and  Mrs.  Stanley  Pigott. 

During  the  weeks  we  were  at  Broome,  we  were  able  to  make  a most  inter- 
esting and  profitable  visit  to  the  lighthouse  at  Cape  Leveque  where  we  were 
hospitably  entertained  for  three  days  by  the  keepers,  Mr.  and  Mrs.  Newman 
and  Mr.  and  Mrs.  Robson,  to  whom  our  thanks  are  here  cordially  tendered. 
The  success  of  this  excursion  was  largely  due  to  the  hearty  cooperation  of  Mr. 
Jack  Tytherleigh,  who  took  us  in  his  car,  and  to  Mr.  and  Mrs.  Stanley  Dewar, 
then  living  at  Beagle  Bay,  at  whose  suggestion  the  visit  to  the  Cape  was  made. 
Thanks  are  due  Mrs.  Dewar  also  for  her  help  in  the  shore  collecting. 

We  left  Broome,  October  1,  for  Perth  and  en  route  stopped  at  Onslow,  where 
a few  hours  hunting  along  the  shore  yielded  no  echinoderms;  at  Cossack,  which 
looked  much  more  promising  and  is  reported  to  be  an  excellent  collecting  ground; 
at  Carnarv^on,  where  conditions  looked  far  from  favorable;  and  at  Geraldton, 
where  a full  day^s  work  along  the  shore  both  north  and  south  of  the  jetty  yielded 
a number  of  interesting  echinoderms.  We  reached  Fremantle,  October  8,  and 
next  day,  at  Perth,  entered  upon  the  contacts  with  Australian  Museums  and 
scientific  men,  which  have  proven  so  pleasant  and  so  rewarding.  The  generosity 
and  cheerful  helpfulness  of  my  colleagues  in  the  Commonwealth  have  been  so 
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great  and  so  delightful  that  aii}"  adequate  expression  of  gratitude  is  out  of  the 
question,  but  I must  bear  testimony  to  them  as  enthusiastically  as  I can. 

At  Perth,  where  I had  planned  to  stay  but  two  days,  Mr.  L.  Glauert  of  the 
Museum  and  Dr.  E.  AV.  Bennett  of  the  Universit}"  of  Western  Australia  made 
tliree  weeks  pass  all  too  quickly.  Shore  collecting  at  Point  Peron  and  Rottnest 
Island,  dredging  in  the  area  between  Fremantle  and  Garden  and  Rottnest 
Islands,  and  a two  da}"s  excursion  to  Bunbury  and  Koorabana  Bay,  yielded  a 
surprising  number  of  echinoderms,  including  several  new  to  scieiice.  To  add  to 
these  treasures,  Mr.  Glauert  permitted  me  to  search  the  Museum  shelves  and 
Dr.  Bennett  laid  before  me  the  accumulations  in  the  Biological  Laboratory  and 
Museum  at  the  University,  and  either  as  gifts  or  loans  everything  of  interest 
was  unreservedly  added  to  my  store.  Besides  these  two  liountiful  friends.  Dr. 
N.  T.  ]\I.  Wilsmore,  Professor  of  Chemistry  at  the  Universit}",  and  Mr.  Duncan 
Swan  and  ]\Ir.  D.  L.  Perventy,  students  in  the  Biological  Department,  made 
me  their  lasting  debtor.  It  is  a pleasure  to  offer  my  very  sincere  thanks  to  the 
Honorable  P.  Collier,  Premier  of  Western  Australia,  for  a pass  on  the  railroads 
of  that  state  for  myself  and  an  assistant,  and  to  Mr.  F.  Aldrich,  Chief  Insjiector 
of  Fisheries,  for  the  use  of  the  Department’s  boat  for  my  dredging  excursions. 
Without  this  generous  help,  so  cordially  given,  I could  not  liave  accomplished 
half  as  much  during  my  deliglitful  tliree  weeks. 

Leaving  Perth,  b}"  the  famous  transcontinental  train,  on  October  21,  we 
enjoyed  the  three  days  journey  across  Western  Australia  and  the  extraordinary 
Xullarbor  Plain,  into  Soutli  Australia,  to  the  pleasant  city  of  Adelaide.  A 
week^s  stay  here  was  made  profitable  through  the  cordial  assistance  of  Mr. 
Herbert  ]\I.  Hale,  who  enabled  me  to  enjoy  the  very  unusual  experience  of  col- 
lecting living  echinoderms  (at  Port  Willunga)  in  the  morning  and  fossil  echini 
(at  Blanclie  Point,  IMaslin  Bay)  in  the  afternoon.  Mr.  Hale  also  loaned  me 
inaii}^  important  specimens  which  were  needed  for  further  study,  and  enabled 
me  to  examine  at  the  Museum  much  valuable  material  both  recent  and  fossil. 

From  Adelaide  we  went  on  to  Melbourne,  where  Mr.  J.  A.  Kershaw  of  the 
Victorian  National  Museum  and  Dr.  Frederic  Chapman,  the  Commonwealth 
Palaeontologist,  were  most  cordially  helpful  in  enabling  me  to  see  much  im- 
portant material.  Mr.  Ivershaw  very  kindly  sent  to  Cambridge  as  a loan  for 
critical  stud}"  a number  of  interesting  echinoderms.  From  Melbourne,  I went  to 
Hobart,  wliere  ^Ir.  Clive  Lord,  Director  of  the  Tasmanian  Museum,  whose 
recent  death  is  such  a loss  to  Australian  scientific  circles,  did  everything  in  his 
power  to  make  iny  brief  visit  delightful  and  profitable.  Thanks  to  the  generous 
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cooperation  of  the  Chairman  of  the  Sea  Fisheries  Board,  Col.  J.  E.  C.  Lord,  a day 
was  spent  dredging  in  the  estuary  of  the  Derwent  and  I was  thus  enabled  to  see 
a fauna  as  different  as  can  be  from  that  of  the  vicinity  of  Broome.  Professor 
T.  T.  Flynn  of  the  Universit}",  now  at  Queens  University,  Belfast,  Ireland,  was 
most  generous  in  presenting  me  with  much  valuable  material  which  he  had 
himself  collected  at  several  points  on  the  Tasmanian  Coast.  To  all  of  these 
colleagues,  I offer  my  best  thanks. 

Our  next  stop  was  at  S}^dne3^,  where  ten  very  profitable  and  delightful  days 
were  spent  in  collecting  in  Port  Jackson,  at  Long  Reef  and  at  Gunnamatta  Bay, 
and  in  studying  material  at  the  Australian  Museum.  Dr.  C.  Anderson,  Director 
of  the  Museum,  did  everything  possible  to  aid  me  and  to  demonstrate  the  hos- 
pitaht3%  wealth  and  efficienc^^  of  the  great  institution  of  which  he  is  the  honored 
and  capable  head,  ^ly  debt  to  him  and  to  tlie  splendid  and  most  friendly  staff 
of  the  Museum  can  never  be  adequately"  set  forth  — had  1 the  honor  to  be  one 
of  their  own  number,  1 could  not  have  been  given  more  or  better  aid.  My  par- 
ticular debt  to  Mr.  Arthur  xV.  Livingstone,  the  Curator  of  Echinoderms,  has  al- 
ready been  mentioned.  Mr.  Alelbourne  Ward  was  most  generous  in  placing  at 
my"  disposal  his  motorcar  and  motorboat  during  my  stay  in  Sy^dney.  As  he  also 
took  an  active  part  in  the  collecting  done,  my"  obligation  to  him  is  very  great. 
It  is  a pleasure  to  express  here  my^  heartiest  thanks  to  all  my  colleagues  at  Sydney. 

As  our  return  to  the  United  States  was  via  China  and  Japan,  it  was  possible 
to  spend  a day"  in  Brisbane,  and  so  visit  the  Queensland  Aluseurn  and  enjoy  the 
liospitality  of  ^Ir.  Heber  A.  Longman,  the  Director.  ^^^liIe  the  collection  of 
ecliinoderms  is  not  extensive,  there  is  much  noteworthy  material  on  display", 
especially"  a series  of  Oreasters  from  the  northern  Queensland  coast.  Like  his 
colleagues  at  the  other  Australian  Museums,  Mr.  Longman  was  more  than  will- 
ing to  loan  material  and  assist  my  work  in  every"  possible  way".  1 offer  him  my 
very"  sincere  thanks. 

After  my"  return  to  Cambridge  in  1930,  an  expedition  to  Australia  was 
planned  at  the  Museum,  for  the  purpose  of  adding  to  our  collections  of  the  land 
fauna,  particularly"  vertebrates  and  insects.  It  was  not  intended  to  include  the 
marine  fauna,  but  for  various  reasons,  which  need  not  be  discussed  here,  it  was 
decided  that  1 should  join  the  party"  in  Sy-dney",  in  March  1932.  Thanks  to  a 
generous  grant  made  by"  the  Milton  Fund  of  Harvard  University,  it  was  possible 
for  me  to  cany  out  three  projects  which  were  not  possible  in  1929,  and  which 
seemed  quite  essential  to  a proper  rounding  out  of  my"  studies  on  xVustralian 
echinoderms.  These  projects  were,  visits  to  Lord  Howe  Island,  in  the  Tasman 
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8ea,  where  the  soutlierninost  coral  reefs  of  the  world  occur,  and  to  Port  Essiiig- 
ton,  on  the  Coburg  Peninsula  of  the  Northern  Territory,  where  the  first  British 
settlement  on  the  northern  coast  of  tlie  Continent  itself  was  attempted;  and  a 
month  of  dredging  at  Broome,  to  exploit  tlie  very  rich  echinoderm  fauna  found 
there  in  1929. 

At  Lord  Howe  Island,  thanks  to  the  courtesy  of  the  Trustees  of  the  Austra- 
lian Museum,  and  the  cliaracteristic  cooperation  of  Dr.  Anderson,  I had  the  as- 
sistance once  more  of  Mr.  Arthur  A.  Livingstone.  During  the  three  weeks,  which 
we  spent  on  the  island,  iMrs.  Clark,  Mr.  Livingstone  and  I,  often  aided  vol- 
unteer assistants,  collected  all  of  the  18  species  of  echiiioderms  previously 
known  from  the  Lord  Howe  reefs  and  beaches,  and  36  others,  including  several 
new  to  science.  A brief  discussion  of  the  echinoderm  fauna  of  the  island  will  be 
found  on  pp.  559  of  this  report.  Particular  thanks  are  due  to  Mr.  Robert  Bax- 
ter, Mr.  and  Mrs.  Reginald  Kirby  and  Miss  Kama  Birmingham  for  their  very 
kind,  and  often  indispensable  lielp  in  our  work  at  Lord  Ilowe. 

The  main  purpose  of  the  visit  to  Port  Essington  was  to  examine  the  littoral 
echinoderm  fauna  of  the  Coburg  Peninsula  and  see  whether  it  is  similar  to  that 
of  Darwin  and  equally  poor,  or  whether  the  poverty  of  the  fauna  at  Darwin  is 
due  to  some  local  conditions.  It  was  of  course  necessary  to  use  Darwin  as  the 
base  from  which  this  excursion  could  be  made,  and  we  were  extraordinarily 
fortunate  in  the  combination  of  circumstances  which  gave  us  tlie  required  amount 
of  time  between  our  arrival  on  the  monthly  boat  from  Sydney  and  the  departure 
of  the  bimonthly  AVestern  Australian  steamer  for  Broome;  which  offered  the  best 
possible  condition  of  the  tide  (for  that  time  of  year);  and  wliich  enabled  us  to 
secure  the  services  of  Captain  Jack  Hayles  of  the  motorship  “iMaroubra’^ 
whose  hearty  interest  and  cooperation  in  our  work  could  be  exceeded  only  by  his 
knowledge  of  the  coast  and  ability  as  a seaman.  To  him  I am  glad  to  offer  my 
sincere  thanks  for  making  the  excursion  well  worth  the  trouble  and  expense. 
My  friend,  i\Ir,  V.  A.  K.  Bleeser  of  Darwin  went  with  me  and  proved  an  inval- 
uable assistant  in  the  collecting  as  well  as  a most  congenial  companion.  We  made 
three  landings  on  the  peninsula  during  favorable  conditions  of  the  tide  — one 
near  the  lighthouse  at  Cape  Don,  one  at  Smiths  Point,  at  the  entrance  and  on 
the  eastern  side  of  Port  Essington,  and  one  at  Coral  Bay  on  the  western  side. 
Best  of  all  we  had  several  hours  at  Allaru  Island,  a small  islet  l}ing  well  off  shore 
to  the  west  of  Port  Essington.  At  none  of  these  points  was  the  collecting  notable 
in  itself,  but  the  similarity  to  that  in  the  vicinity  of  Darwin  was  so  obvious, 
there  was  no  doubt  left  in  my  mind  that  the  comparative  poverty  of  the  fauna 
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at  Darwin  is  not  due  to  loeal  conditions  but  is  characteristic  of  the  whole  coast 
of  the  northern  territory. 

The  month  of  dredging  at  Broome  was  all  that  had  been  expected  and  more, 
the  chief  drawback  being  the  weather  which  was  very  different  from  that  we 
had  so  thoroughly  enjoyed  in  August  and  September,  1929.  The  winter  days  of 
June  were  regrettably  short,  allowing  only  about  eleven  hours  of  daylight  in 
which  we  could  work.  There  was  much  overcast  sky  and  some  rain,  and  on 
many  days  there  was  too  much  wind  to  permit  dredging  very  far  off  shore.  This 
prevented  a greatly  desired  visit  to  the  Lacepede  Islands,  northeast  of  Broome, 
but  Mr.  Bourne  and  other  loeal  authorities  do  not  think  that  conditions  at  those 
islands  differ  in  any  essential  way  from  those  along  the  coast,  or  that  there  is 
any  reason  to  expect  any  differences  in  the  fauna.  The  pleasure  and  success  of 
the  month’s  work  were  very  largely  due  to  the  hearty  cooperation  of  IMr.  R.  A. 
Bourne,  master  of  the  ^^Bonza,”  who  had  done  so  much  to  help  me  in  1929. 
In  addition  to  fulfilling  his  contract  with  me  satisfactoril}^  in  every  detail  so  far 
as  weather  permitted,  Mr.  Bourne  provided  at  his  own  expense,  a diver  and  the 
necessary  pump  and  accoutrements  to  assist  us.  Wliile  this  was  an  advantage 
in  some  ways,  and  the  diver  brought  up  many  desirable  specimens  including 
species  we  did  not  and  probably  could  not  hope  to  get  with  a dredge,  it  involved 
a very  great  aste  of  time,  for  a diver  necessarily  works  very  slowly,  covers  a 
small  area  and  sees  only  relatively  large  and  noticeable  forms.  Mr.  Bourne  and 
his  admirable  crew  of  three  aboriginals  ('^abos,”  for  short)  Paddy,  Rainy  and 
McKinna,  were  so  assiduous  in  dredging  that  we  covered  a great  deal  of  ground 
when  not  delayed  by  the  diver.  We  left  Broome  each  Monday,  as  early  as  wind 
and  weather  permitted  and  returned  with  our  spoil  late  Saturday  evening.  If 
there  is  a more  fascinating  sport  than  dredging  under  pleasant  conditions  on 
good  bottom,  I do  not  know  what  it  is,  and  those  weeks  working  up  and  down 
nearly  three  hundred  miles  of  coast,  east  and  west  of  Broome,  will  always  be 
looked  back  upon  as  among  the  most  thrilling  of  my  life.  My  thanks  to  Mr. 
Bourne  are  most  deep  and  sincere.  The  friends  we  had  made  in  1929  were  most 
cordial  in  helping  us  in  every  way,  and  it  is  a pleasure  to  thank  them  again. 

It  may  appropriately  be  mentioned  here  that  Captain  Beresford  E.  Bard- 
well  in  1933  made  a trip  to  the  northeast  of  Broome,  going  as  far  as  Augustus 
Island  and  the  Port  George  Mission.  In  return  for  a little  financial  help  from  the 
M.C.Z.,  Captain  Bardwell  sent  us  a notable  collection  of  echinoderms,  including 
a number  of  species  which  I did  not  secure,  and  throwing  much  light  on  the  fauna 
east  of  King  Sound.  This  collection  is  included  in  the  present  report  and  is 


10 


memoir:  museum  of  comparative  zoology 


particularh"  discussed  on  pp.  566.  heartiest  thanks  are  here  tendered  Captain 
Bard  well  for  this  tiniel}"  and  important  assistance. 

After  leaving  Broome  earl}"  in  July,  there  was  little  opportunity  for  further 
collecting.  Our  first  stop  on  the  southward  journey,  that  at  Port  Hedland,  per- 
mitted several  hours  ashore  and  as  the  tide  was  favorable,  it  was  possible  to 
gather  a few  interesting  echinoderms.  But  our  other  ports  were  made  late  in  the 
day  and  no  further  chance  for  shore  work  occurred  before  reaching  Perth. 
There  I was  again  the  recipient  of  courtesies,  loans  and  gifts  from  Messrs. 
Cdauert,  Bennett  and  Wilsmore,  and  also  from  Professor  G.  E.  Nichols  of  the 
Zoological  Department  of  the  University,  who  was  indefatigable  in  his  ser\ice 
and  unceasing  in  his  kindness.  The  winter  weather  was  not  propitious  for 
collecting  and  our  single  dredging  trip  was  badly  handicapped  by  wind  and  rain. 

The  hospitality  of  Mr.  and  I\Irs.  Joseph  Hardy,  whose  friendship  we  had 
made  at  Darwin  in  1929,  was  so  generous  and  delightful  during  our  two  weeks 
stay  in  Perth,  it  cannot  be  passed  over  in  silence,  but  words  of  thanks  are  quite 
inadequate,  especially  since  the  memory  of  it  is  so  unspeakably  saddened  by 
the  lament aljle  death  of  our  young  hostess  only  a year  later. 

From  Perth,  all  the  collections  made  at  Darwin  and  on  the  Coburg  J\min- 
sula,  as  well  as  the  large  amount  of  material  gathered  at  Broome,  were  sent  to 
Sydney,  and  there,  by  the  courtesy  of  the  Australian  ^Museum,  tliey  were  re- 
packed with  the  Lord  Howe  Island  collections  and  with  loans  from  the  Museum, 
and  all  were  sent  in  one  shipnient  to  Cambridge.  For  this  great  assistance,  I 
take  pleasure  in  thanking  the  Trustees  of  the  Australian  Museum,  Dr.  Anderson 
and  the  very  efficient  and  kind  packer,  ]\Ir.  Henry  S.  Grant. 

The  entire  amount  of  material  thus  accumulated  from  my  two  visits  to 
Australia  consists  of  11,484  specimens,  representing  422  species  of  184  genera. 
Of  this,  9,647  specimens  were  collected  by  ^Irs.  Clark,  Mr.  Livingstone  and 
myself,  aided  of  course  by  many  others,  particularly  by  Mr.  Bourne  at  Broome. 
The  balance  is  made  up  of  955  gifts  and  700  loans  from  our  bountiful  Australian 
colleagues  and  friends  and  the  182  sent  by  Captain  Beresford  E.  Bardwell  of 
Broome,  as  already  mentioned.  In  the  following  pages  this  notable  mass  of 
material  is  treated  first  systematically  by  classes,  and  then  geographically  by 
areas  \isited.  In  genera  containing  representatives  of  more  than  one  species, 
previously  known  forms  are  treated  first,  then  the  new  species;  in  each  group 
the  species  are  arranged  alphabetically.  The  source  of  the  material  is  mentioned 
under  each  species.  When  no  other  source  or  collector  is  mentioned,  it  is  to  be 
understood  that  we  were  the  collectors.  It  is  hoped  that  a subsequent  report 


CLARK:  AUSTRALIAN  ECHINODERMS 


11 


may  give  a full  account  of  the  echinoderni  fauna  of  Australia  as  at  present 
known,  with  a discussion  of  its  apparent  history  and  relationships. 

I wish  to  express  here  my  deep  sense  of  obligation,  and  my  sincerest  thanks, 
to  the  Carnegie  Institution  of  Washington,  the  National  Research  Council  of 
Australia,  and  the  Committee  in  charge  of  the  Milton  Fund  of  Harvard  Uni- 
versity for  the  financial  help  which  made  the  collecting  of  the  material  and  the 
preparation  of  colored  plates  possible;  to  Mr.  George  R.  Agassiz  for  the  finan- 
cial help,  which  made  possible  the  colored  plates  and  prompt  publication;  to 
my  wife,  Frances  L.  S.  Clark,  and  to  Eugene  N.  Fischer,  for  their  patience  and 
skill  in  making  the  colored  illustrations  for  this  report  so  satisfactory;  to  Mrs. 
Clark  further  for  much  help  in  the  preparation  of  the  manuscript,  particularly 
the  index,  bibliography  and  faunal  lists;  to  Mr.  F.  P.  Orchard  for  his  admirable 
efficiency  in  making  the  necessary  photographs;  to  Mrs.  Elizabeth  Grundy,  Mrs. 
Carmen  AVittcr  and  Mrs.  Anna  O’Connor  for  their  skill  and  care  in  t}^ping  the 
manuscript;  to  Mrs.  Marjorie  H.  Pattee  for  invaluable  help  in  connection  with 
checking  references  and  catalog  numbers,  and  tabulating  statistics;  and  partic- 
ularly to  Dr.  Thomas  Barbour,  Director  of  the  Museum  of  Comparative  Zool- 
ogy, whose  generous  interest  and  unfailing  sympathy  have  made  it  possible  for 
me  to  enjoy  the  extraordinary  opportunities  I have  been  given,  and  to  jirepare 
unhindered  by  routine  duties,  this  voluminous  report. 
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CRINOIDEA 


The  Golleetion  of  erinoids  contains  910  specimens  representing  20  genera  and 
32  species.  Of  the  genera,  two  are  new  so  far  as  the  name  is  concerned,  but  one 
is  proposed  for  a species  described  many  years  ago  whose  generic  position  has 
hitherto  been  a puzzle.  Of  the  32  species  only  7 are  new  and  of  these  4 make  up 
the  new  genus  of  Antedonidae  discovered  at  Broome.  It  is  not  strange  that  the 
number  of  new  species  is  small,  for  much  attention  has  been  given  to  Australian 
and  East  Indian  erinoids  during  the  past  thirty  years. 

The  new  genera  are: 

Aporometra,  type  Himcromcira  pacdophora  II.  L.  Clark.  There  are  two  other 
species  in  the  genus,  one  of  which  is  described  beyond. 

Moxilimetra,  type  M.  nomima  sp.  nov.  There  are  three  other  species  in  the 
genus,  all  found  at  Broome  and  hitherto  undeseribed. 

The  7 new  species  fall  into  three  genera  as  follows: 

Pdasoynetra  brevicirra  W.  A.,  False  Cape  Bossut. 

variegafa  N.  T.,  Darwin. 

Aporoyyiefy'a  occidentalis  W.  A.,  Bunbury 

W.  A.,  Broome. 

W.  A.,  Broome. 

W.  A.,  Broome, 

W.  A.,  Broome, 

Crinoids  are  common,  even  abundant,  in  many  places  on  the  tropical  coasts 
of  Australia  but  below  latitude  27°  few  species  occur  on  either  the  eastern  or 
western  sides  of  the  continent,  or  on  the  southern  coast.  Nor  are  these  few 
species  of  the  temperate  coasts  notable  for  either  size  or  color,  for  they  are  small 
and  only  one  is  at  all  showy.  Hence  they  make  up  an  inconspicuous  part  of  the 
marine  fauna.  On  some  parts  of  the  northern  coast,  however,  and  on  the  north- 
ern part  of  the  Great  Barrier  Reef,  eomatulids  are  abundant  and  conspicuous, 
even  in  shallow  water  and  along  shore  near  low  water  mark.  But  they  are 
seldom  found  where  the  water  contains  any  silt  or  there  is  any  deficiency  in  either 
salinity  or  oxygen.  Consequently  they  occur  in  abundance  and  in  all  their  full 
beauty  only  where  the  water  is  kept  in  the  best  possible  condition  by  strong  tidal 
or  other  currents.  They  are  therefore  apt  to  be  more  or  less  local  in  their  distri- 
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bution.  Most  coniatulids  live  a sessile  life,  moving  about  little  or  not  at  all,  but 
a few  of  the  smaller  species  (especially  in  the  Anteclonidae)  are  good  swimmers  if 
sufficiently  stimulated.  While  some  species  occur,  often  in  abundance,  on  open, 
hard,  sandy  bottoms,  where  they  attach  themseh'es  to  any  object,  rock,  shell 
or  alga,  fixed  to  the  bottom,  most  of  the  larger  forms  occur  in  sheltered  recesses 
under  or  among  rocks  near  and  below  low  water  mark,  or  among  sponges,  gorgon- 
ians  and  stony  corals. 

Of  the  32  species  in  the  present  list,  21  occur  in  the  Broome  region,  and  14 
were  found  only  there.  At  Darwin,  we  found  S species  but  G of  these  occur  also 
at  Broome  and  at  least  5 occur  on  the  Barrier  Reef.  Only  5 species  are  at  hand 
from  the  western  Australian  coast.  Obviously  Broome  is  a particularly  favored 
spot  but  this  is  quite  to  be  expected  in  view  of  the  purity  of  the  sea-water  and 
the  great  rise  and  fall  of  the  tides. 

The  literature  dealing  with  Australian  crinoids  is  almost  wholly  the  work 
of  Austin  Hobart  Clark,  with  minor  contributions  by  Gislen  (1919)  and  the 
present  writer  (1909,  1914,  191.5,  1916,  1921,  1928,  1932).  Mr.  Clark’s  contri- 
butions to  our  knowledge  of  the  East  Indian  fauna  is  equally  valuable  and  his 
monograph  on  the  “Siboga”  coniatulids  is  a “sine  qua  non”  for  any  worker  on  the 
crinoids  of  the  Indo-Pacific  region.  Ilis  recent  magnificent  monograph  on  the 
Comasteridae  (1931)  brings  order  out  of  chaos  in  a masterly  way  and  lays  a 
foundation  for  all  future  work  with  that  perplexing  family,  which  is  not  likely 
to  be  essentially  altered  in  years  to  come. 

In  the  study  of  the  present  collection  I have  enjoyed  the  inestimable  ad- 
vantage of  frequent  consultation  with  Mr.  Clark  either  by  personal  conference 
in  Cambridge  and  Washington  or  by  correspondence.  His  open-minded  readi- 
ness to  see  my  side  whenever  we  disagreed  has  made  it  possible  for  us  to  discuss 
debatable  points  in  a very  satisfactory  manner,  and  his  extraordinary  knowledge 
not  only  of  the  animals  themselves  but  of  the  literature  dealing  with  them,  has 
enabled  him  to  save  me  from  oversights  and  blunders.  Of  course,  ]Mr.  Clark 
cannot  fairly  be  held  responsible  for  any  errors  that  may  be  found  in  the  present 
report  but  for  whatever  merit  it  may  possess  much  of  the  credit  should  be  given 
to  him.  It  is  a pleasure  to  offer  here  my  sincerest  thanks  to  my  friend  of  more 
than  twenty-five  j'ears,  for  his  ready  and  generous  assistance. 

In  collecting  crinoids  at  the  Murray  Islands  in  1913,  I soon  learned  that 
their  reactions  to  chemicals  were  very  difl’erent  from  those  of  other  echinoderms, 
and  the  experiences  of  1929  and  1932  have  confirmed  the  impressions  formed  at 
that  time.  No  narcotic  has  been  found  which  will  cause  them  to  relax,  as  Epsom 
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salts  do  for  other  eeliiiioderms,  but  no  real  effort  has  been  made  to  find  such  a 
substance  as  it  is  quite  unnecessary.  All  of  the  comatulids  which  I have  taken 
alive  kill  quickly  and  satisfactorily,  without  autotoniy  or  distortion,  in  strong 
alcohol.  If  it  is  desired  to  have  them  die  with  the  disk  exposed,  they  should  be 
lifted  carefully  from  the  sea  water  and  plunged  into  alcohol  deep  enough  to  cover 
them,  in  a pan  or  flat  dish  large  enough  to  permit  the  full  expansion  of  the  arms. 
It  does  not  much  matter  wliether  they  be  plunged  with  oral  side  down  or  up, 
but  it  is  more  convenient  to  seize  the  centrodorsal  with  thumb  and  finger  (or 
forceps)  and  put  them  in  the  dish  of  alcohol,  moutli  down.  They  should  be  held 
down  for  a few  moments  till  all  movement  has  ceased,  after  which  the  arms  can 
be  arranged  as  desired.  If  the  specimens  are  to  be  dried,  as  is  often  desirable  for 
convenience  in  packing  and  in  subsequent  storage  and  study,  a little  corrosive 
sublimate  should  be  put  in  the  alcohol.  After  thorough  saturation  with  such 
poisoned  alcohol  the  specimen  may  be  dried  as  convenient  by  placing,  mouth 
down,  on  a sloping  board.  For  the  l)est  results,  the  killing  should  be  done  very 
soon  after  capture.  Comatulids  are  surprisingly  sensitive  to  stale  sea-water  and 
specimens  left  in  a bucket  for  even  an  hour  or  two  may  begin  to  go  to  pieces, 
shedding  first  the  distal  pinnules  and  then  the  tips  of  the  arms;  finally  the  middle 
and  basal  parts  of  the  arms  break  up.  Once  this  process  begins  it  is  difficult  to 
stop  it,  and  such  individuals  will  often  go  to  pieces  when  placed  in  alcohol. 


COMASTERIDAE 

COMATELLA  MACULATA 

Adinomeira  macidata  P.  H.  Carpenter,  ISSS.  “Challenger’’  Comat.,  p.  307. 

Comaiella  mnculata  A.  H.  Clark,  lOOSa.  Smithson.  Misc.  Coll.,  52,  p.  207. 

This  widespread  species  occurs  at  Broome  but  is  not  very  common.  We  also 
found  it  at  Cape  Leveque  but  only  secured  two  small  specimens.  Some  of  the 
specimens  taken  at  Broome  are  of  very  large  size,  the  arms  being  100  mm.  or 
more  m length;  in  the  largest  specimen,  whicli  has  20  arms  and  in  the  dry  con- 
dition is  nearly  or  quite  black,  the  longest  arms  are  b50  mni.  long.  The  cirri  are 
XXIII,  18-22.  The  smallest  specimen  has  17  arms,  50-60  mm.  long,  while 
one  a trifle  larger  has  only  13  arms;  in  this  latter  specimen  the  cirri  arc  XX, 
16-17.  Alost  of  the  specimens  have  more  than  23  cirri,  but  the  number  of  seg- 
ments is  only  16-20.  The  smaller  specimens  give  evidence  of  a dark  green  tint 
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which  becomes  yellowish  distally  on  the  arms.  The  cirri  are,  in  all  cases,  more  or 
less  purple  at  least  distally. 

The  material  at  hand  consists  of  the  following  10  specimens. 

Western  Australia:  Broome,  under  rocks  near  low  water  mark.  Entrance  and 

Gantheaume  Points,  August  and  September,  1929. 
1 specimen. 

Broome,  dredged,  June,  1932.  2 small  specimens. 

Cape  Leveque,  under  rocks,  August  1929.  2 specimens. 


Capillaster  multiradiata 

Asierias  multiradiata  Linne,  175S.  Sys.  Nat.,  ed*  X,  p.  663. 

Capillaster  multiradiata  A.  H.  Clark,  1909.  Vid.  Med.,  p.  134, 

This  crinoid  is  characteristic  of  the  East  Indian  region,  ranging  only  (so 
far  as  we  yet  know)  to  the  Maidive  Islands  on  the  west  and  the  Carolines  on  the 
east,  to  Formosa  on  the  north  and  tropical  Australia  on  the  south.  There  are 
numerous  Australian  records  but  the  immediate  vicinity  of  Broome  furnished  all 
of  the  ten  specimens  at  hand.  There  vndtiradiata  occurs  under  or  among  rocks 
near  low  water  mark  and  is  also  occasionally  dredged  on  the  shoals,  but  it  is  a 
relatively  uncommon  and  inconspicuous  form.  The  most  noticeal)le  of  the 
present  series  is  one  with  16  arms,  most  of  which  are  about  75  mm.  long;  there 
are  four  II  Br  series  and  two  III  Br.  A smaller  individual,  with  most  of  the 
arms  broken,  has  only  13,  and  there  arc  but  two  II  Br  and  one  III  Br  series. 
The  largest  specimen  has  42  arms  about  100  mm.  long;  the  cirri  are  XXIV, 
24-26.  In  other  specimens  the  cirri  range  from  IX  to  XXIII  and  the  number  of 
segments  from  15  to  26.  Most  of  these  specimens  of  multiradiata  appear  gray, 
fawn-color  or  light  brown  dorsally,  much  darker  orally;  the  pinnules  are  some- 
times finely  spotted  with  silvery  white.  One  specimen  is  a dull,  dark  purple,  and 
the  cirri  in  most  specimens  are  more  or  less  purplish  near  the  tip;  in  other  cases 
they  are  olive-green. 


Comatulella  brachiolata 

Comatula  brachiolata  Lamarck,  1816.  Anim.  s.  Vert.,  2,  p.  535. 

Comatulella  brachiolata  A.  H.  Clark,  1911.  Amcr.  Jour.  Sci.  (4)  32,  p.  130. 

This  little  comatulid  is  one  of  the  characteristic  marine  animals  of  south- 
western Austraha.  We  met  with  it  only  at  Bunbury  but  there  is  a specimen  at 
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hand  from  Cottesloc  Beach.  Dredging  in  Koonibana  Bay,  one  or  two  miles 
west  of  the  breakwater  in  5-8  fins.,  Oct.  26,  1929,  yielded  a number  of  specimens 
and  my  field  notes  say:  This  ^'Comatula  was  largely  a rosy-red  in  life,  dorsally 
more  or  less  variegated  — the  cirri  a very  bright  red,  more  scarlet,  but  there  is 
not  a sharp  contrast  between  cirri  and  the  calyx. ^^Rather  a rigid  thing,  came 
up  in  dredge,  opened  out  flat,  attached  by  cirri  and  even  pinnules  also,  to  sea- 
weeds. Killed  usually  without  a tremor!’^  (The  killing  was  done  by  plunging 
at  once  into  strong  alcohol). 

The  11  specimens  at  hand  were  taken  as  follows: 

Western  Australia:  Cottesloe  Beach.  Property  of  Perth  Museum.  1 fine  speci- 
men. 

Bunbury.  Collected  and  presented  by  Naturalists  Club, 
Bunbury;  drift  on  Back  Beach,  January,  1930,  1 badly 
damaged  specimen. 

Bunbury,  Kooinbana  Bay,  5-8  fins.,  October  26,  1929,  E. 
W.  Bennett  and  H.  L.  Clark  leg.  9 fine  specimens. 

Validia  rotalaria 

Comatula  rotalaria  Lamarck,  1816.  Aniin.  s.  Vert.,  2,  p.  534. 

Comafula  (J^'aUdia)  rotalaria  A.  II.  Clark,  1918.  “Sihog*V  Unst.  Crin.,  p.  6. 

This  strikingly  handsome  erinoid  is  one  of  the  characteristic  species  of 
tropical  Australia.  We  met  with  it  while  dredging  near  Broome  in  1929  and 
again  in  the  same  region  in  1932  but  did  not  take  it  elsewhere.  It  has  been 
reported  from  as  far  south  as  Port  Molle,  Queensland  (20^  30'  S.)  and  Baudin 
Island,  Western  Australia  (14°  08'  S.).  The  specimens  taken  at  Broome  there- 
fore extend  the  known  distribution  considerably  to  the  southwest.  They  range 
from  an  immature  individual  with  22  arms,  of  which  13  are  (or  were)  30-50  mm. 
long  and  9 are  5-16  mm.,  to  a fine  adult  also  with  22  aims,  but  having  them 
75-125  mm.  long,  nearly  all  over  100.  The  smaller  specimen  has  2 cirri  with 
about  15  segments,  but  the  larger  has  no  trace  of  cirri  or  of  cirrus  sockets.  An- 
other small  specimen  has  20  arnus,  40-70  mm.  long  (mostlj^  about  60)  but  has 
the  cirri  VIII,  14-18,  interradial  in  position  as  in  Coruatula  peciinata  var.  pur- 
purea, Both  the  small  specimens  of  rotalaria  show  the  fleshy  knobs  on  the  disk 
so  often  conspicuous  in  larger  specimens,  but  curiouslj^  enough  neither  shows 
the  least  similarity  in  arm  arrangement  to  Comatula  ethcridgei  A.  H.  Clark, 
which  is  now  believed  by  Mr.  Clark  to  be  the  young  of  rotalaria  and  the  types 
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of  which  had  the  longer  arms  about  70  mm.  Apparently  not  all  rotalarias  pass 
through  an  eiheridgei  stage  or  else  they  pass  through  it  while  still  very  small. 
Some  of  the  specimens  dredged  at  Lagrange  Baj'  in  1932  are  superb  indi\dduals 
with  30  or  31  arims,  140  mm.  long.  In  specimens  with  29  arms  or  more,  there  are 
6 arms  on  each  ray  (or  on  all  but  one)  with  the  III  Br  series  always  on  the  inner 
side  of  the  II  Br  axillary. 

The  color  of  the  alcoholic  specimens  is  a grayish  brown  lightest  on  the 
centrodorsal  and  on  the  backs  of  the  arms,  darkest  orall3^  The  dry  specimens 
are  very  different:  the  eal}^  and  basal  part  of  arms  is  yellow-brown  with  a dis- 
tinctly greenish  cast,  passing  more  or  less  gradually  into  a dull  rose  red  or  deep 
pink;  in  one  specimen  only  the  distal  part  of  the  arms  is  distinctly  pink  but  in 
all  of  the  others,  the  general  appearance  of  the  whole  specimen,  excepting  only 
the  calyx  and  oral  face  of  disk,  is  strikingly  deep  pink.  In  the  young  specimens, 
tlie  cirri  are  a very  light  brown  or  fawn  color. 

In  life,  the  colors  are  very  different  and  the  following  extracts  from  my  field 
notes  ma}^  be  quoted  as  showing  the  impression  made  on  the  collector  when  he 
first  meets  with  this  splendid  comatulid. 

In  1929,  I wrote:  ^‘No  cirri.  20  arms;  yellow  or  greenish  on  centrodorsal 
and  out  on  base  of  arms  dorsally,  but  pinnules  silvery  dorsally,  more  or  less 
yellow-tipped;  sutures  dark,  more  or  less  purplish;  oral  surface  very  dark. 
Exquisite.”  On  June  7,  1932,  we  were  dredging  in  4-5  fins,  at  the  entrance  to 
Lagrange  Bay  and  took  several  specimens  of  rotalaria.  My  field  notes  say: 
superb  creature  marvellously  variegated  with  black  and  white  orally,  greenish- 
3^ellow  aborally.  No  cirri.  20  or  more  arms.  . . . Dry  specimens  show  complete 
change  of  color.” 

It  seems  to  me  that  the  differences  between  roialaria  and  the  ten-armed 
species  of  Comatula  are  sufficiently  important  to  warrant  treating  the  sub- 
genus proposed  by  A.  H.  Clark  as  a genus.  Nothing  is  gained  by  using  a sub- 
generic  group  for  this  very  distinct  species,  and  I have  therefore  called  it  Validia 
roialaria.  The  14  specimens  at  hand  were  taken  as  follows: 

Western  Australia:  Broome,  on  Pearl  Shoal,  5-7  fins.,  September  12,  1929. 

1 fine  adult. 

Broome,  east  of  Pearl  Shoal,  7-8  fins.,  September  14,  1929. 

3 fine  adults. 

Off  entrance  to  Lagrange  Ba}",  4-5  fms.,  June  7,  1932. 

7 very  fine  adults. 

Broome,  June,  1932.  1 adult  and  2 small  specimens. 
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CoMATULA  PECTINATA 

Asterias  peciinaia  Linne,  1758.  Sys.  Nat.,  ed.  X,  p.  663. 

Comatula  peciinaia  Dujardin  and  Hupe,  1862.  Nat.  Hist.  Zooph.,  p.  203. 

This  is  undoubtedly  the  most  abundant  crinoid  on  the  coasts  of  northern 
Australia.  Under  suitable  conditions  it  swarms  over  large  sponges  and  rock 
fragments;  on  one  sponge  brought  up  in  our  small  dredge,  we  counted  over  two 
hundred  individuals  of  all  sizes  and  colors.  The  largest  specimens  have  the  arms 
opposite  the  mouth  over  125  mm.  long,  with  those  adjoining  the  mouth  about 
75-80  mm.  In  small  individuals  this  inequality  of  the  arms  is  not  nearly  so 
marked  and  is  often  hardly  evident.  The  diversity  of  color  is  very  great  at 
Broome;  the  most  common  color  is  red  or  purplish  of  some  shade.  My  field 
notes  say:  ^^Almost  black  to  almost  white;  deep  purplish  common;  also  common 
is  whitish  or  pinkish  with  red  lines  on  calyx  and  arms,  and  cirri  red,  at  least  at 
tip.  Dry  specimens  brick  red  or  darker.’’  On  another  occasion,  I wrote:  “One 
bright  crimson;  one  deep  purple  with  dorsal  side  of  arms,  bright  yellow.  A juve- 
nile specimen  was  bright  scarlet,  each  pinnule  just  tipped  with  white;  and  it 
became  bright  yellow  in  alcohol.  Heveral  were  light  grayish  with  two  dark  lines 
on  back  of  each  arm;  cirri  yellowish;  dried,  light  red  brown.  Some  specimens  dull 
orange  or  orange-brown.” 

The  individuals  of  this  species  which  have  the  cirri  confined  (usually  in 
pairs  but  not  rarely  singly)  to  the  interradial  angles  of  the  centrodorsal  were 
called  Alecio  purpurea  by  J.  Muller  nearly  one  hundred  years  ago  (1843)  and 
the  name  has  persisted  ever  since.  Even  as  late  as  1031,  the  species  Comatula 
purpurea  (J.  Muller)  is  recognized  by  the  very  best  authority  on  crinoids,  Mr. 
A.  H.  Clark.  In  1019,  Gislen,  studying  material  from  northwestern  Australia, 
decided  that  purpurea  was  no  more  than  a variety  of  peciinaia  and  a few  years 
later  (1923)  I expressed  my  sympathy  with  this  view  but  considered  more  data 
necessary  before  we  could  be  sure  what  the  relation  between  the  two  forms 
really  is.  The  abundance  of  these  eomatulids  at  Broome  has  enabled  me  to 
secure  such  data,  and  I am  satisfied  that  purpurea  is  not  properly  even  a variety. 
That  is,  I do  not  find  any  reason  to  believe  it  breeds  true  or  is  confined  to  any 
locality  or  habitat  where  peciinaia  does  not  occur.  Where  living  conditions  are 
“hard”  (judged,  of  course,  by  human  standards)  all  of  the  peclinalas  may  be 
small  and  have  the  cirri  characteristic  of  purpurea  but  where  conditions  are 
favorable,  as  at  Broome,  the  two  forims  occur  together  and  in  about  equal  num- 
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bers  and  connecting  links  are  not  rare;  these  usually  take  one  of  two  forms  — 
they  may  be  typical  purpurea  except  for  haAdng  three  cirri  at  one  or  more  inter- 
radial  angles  of  the  centrodorsal  or  they  ma}^  be  peciinata  with  the  cirri  lacking 
from  3 or  4 of  the  radial  sides  of  the  centrodorsal.  Of  course,  such  specimens 
may  be  arbitrarily  assigned  to  one  form  or  the  other,  but  it  seems  to  me  clear 
that  the  difference  is  not  morphological.  For  convenience  in  referring  to  the 
form  with  only  10  (or  fewer)  interradially  placed  cirri,  we  may  use  the  phrase 
^fforma  purpurca.^^  It  should  be  noted,  however,  that  this  is  not  a depauperate 
form  or  peculiar  in  any  other  particular.  It  occurs  commonly  with  typical 
pcctinaia  and  shows  the  same  diversity  in  size,  form,  and  color. 

The  failure  to  find  pcctinaia  in  an}^  form  at  our  collecting  grounds  on  the 
Coburg  Peninsula  or  at  Darwin  is  puzzling  though  I have  no  doubt  it  is  due  to 
the  large  amount  of  silt  in  the  water.  It  is  not  impossible  that  in  September  and 
October,  before  the  rains  begin,  the  water  may  be  clearer  and  this  common 
comatulid  might  be  found  in  certain  favored  localities.  In  support  of  this  theory 
are  three  very  small  specimens  with  arms  about  15  mm.  long  or  less,  which  we 
dredged  in  3-0  furs.,  on  a l^ottom  of  sponges,  gorgonians,  etc.,  near  the  Shell 
Islands  and  near  Channel  Island,  at  Darwin.  In  life  they  were  bright  colored 
(variegated,  red,  yellow  and  white)  but  they  are  now  pale  brown  or  dingy  white. 
One  of  these  has  been  identified  by  Air.  A.  H.  Clark  as  a young  pcctinaia  and  I 
see  no  reason  to  hesitate  in  calling  the  others  the  same.  The  only  possible  reason 
for  doubting  the  identification  is  that  we  failed  to  find  any  specimens  large 
enough  to  make  it  certain,  and  we  did  secure  the  adults  of  three  other  comasterids 
near  the  Shell  Islands,  all  of  which  undoubtedly  pass  through  a 10-armed  Coma- 
tula  stage.  For  the  present,  therefore,  I list  peciinata  from  Darwin  only  with 
question. 

The  material  at  hand  consists  of  78  specimens,  of  which  47  are  referred  to 
peciinata  and  31  to  ^fforma  purpurea. The  localities  follow: 

C.  pcctinaia  forma  iypica. 

?Northern  Territory:  Darwin,  near  Shell  and  Channel  Islands,  July,  1929.  3 

very  young  specimens,  too  immature  to  permit  certain 
identification. 

Western  Australia:  Broome,  various  locaUties,  low  tide  mark  to  8 fms.,  June, 

1932.  30  specimens. 

Broome,  Pearl  Shoal,  5-8  fims.,  August,  1929.  5 speci- 
mens. 

Near  False  Cape  Bossut,  September,  1929.  2 specimens. 
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^^Northwestern  Australia,  April,  1915.  Capt.  Due  leg.”  Gift 
of  E.  W.  Bennett.  1 specimen. 

C.  pectinaia  forma  purpurea. 

Queensland:  Great  Barrier  Reef,  Eagle  Island  (north  of  Cooktown).  T.  T. 

Fljmn  leg.  2 young  specimens. 

Western  Australia:  Broome,  various  localities,  August  and  September,  1929. 

17  specimens. 

Broome,  Cable  Beach,  September,  1929.  Frances  L.  S. 
Clark  leg.  3 specimens. 

Broome,  dredged  at  various  localities,  4-8  fins.  8 specimens. 
Near  False  Cape  Bossut,  September,  1929.  1 specimen. 


COMATULA  SOLARIS 
Lamarck,  1816.  Anim.  s.  Vert.,  2,  p.  533. 

Tliis  large  ten-armed  comatulid  is  one  of  the  most  striking  of  the  crinoids 
found  on  the  coast  of  Northern  Australia.  Its  great  size,  robust  structure,  and 
diversity  of  coloring  combine  to  attract  unusual  attention.  The  first  one  seen 
by  us  was  creeping  along  the  hard,  sandy  bottom  of  Roebuck  Bay  in  an  effort 
to  overtake  the  rapidly  outgoing  spring  tide,  September  21,  1929.  The  body, 
with  oral  side  up,  was  raised  some  three  inches  above  the  sand,  the  weight  being 
sustained  on  the  tips  of  the  ten  arms.  Progress  was  by  no  means  slow  but  not 
rapid  enough  to  keep  up  with  the  ebbing  sea.  When  picked  up  and  placed  in  a 
bucket,  taken  to  the  laboratory  and  killed  in  alcohol,  tliis  individual  showed  no 
fragility  or  tendenc}"  to  break  off  its  arms,  which  at  that  time  were  about  200 
mm.  long;  in  its  present  dry  condition  the  body  is  25  mm.  across  and  the  arms 
only  175  mm.  long;  there  are  about  20  cirrus  sockets  with  but  6 cirri,  of  some 
18  segments.  The  color  of  this  specimen  when  living  was  as  follows:  centrodorsal 
and  cirri,  yellow;  arms  basally  (on  the  dorsal  side)  of  the  same  color  but  this 
becomes  increasingly  lighter  distally  passing  through  cream-color  to  almost  white 
at  the  arm-tips;  pinnules  yellowish  or  cream-color  with  few  or  many  brown  bands; 
oral  surface  of  pinnules  and  arms,  brown;  disk  and  oral  pinnules  a bright  brown 
in  decided  contrast.  A smaller  specimen  taken  a few  days  later  was  very  different 
in  color  and  in  its  present  dry  state  is  nearly  uniform  light  brown.  A very  hand- 
some specimen  with  arms  about  130  mm.  long  was  dredged  in  4 fins,  off  Cape 
Villaret,  southwest  of  Broome.  There  are  16  cirri  and  these,  with  the  centro- 
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dorsal  and  adjoining  arm  bases  are  dull  purple;  the  rest  of  the  dorsal  surface  is 
almost  white  while  the  pinnules  and  the  oral  surface  are  deep  blackish  brown  in 
striking  contrast. 

These  three  were  the  only  examples  of  solans  met  with  in  1929  but  in  June, 
1932,  we  found  it  not  rarely  in  our  dredging,  and  there  are  10  of  these  specimens 
at  hand.  The  largest  are  superb  creatures  with  the  arms  210-230  mm.  long  and 
6 mm.  or  more  wide,  without  the  pinnules.  They  reveal  great  diversity  in  color- 
ing, though  now  chiefly  brown  of  some  shade,  or  deep  purple.  My  field  notes  say 
that  one  specimen  was  notable  for  having  ^fihe  pinnules  on  basal  part  of  arm 
orally  light  blue.”  In  another  the  distal  pinnules  terminated  in  yellow.  Such 
bright  colors  are  not  indicated  in  the  preserved  specimens.  One  indi\ddual  is 
so  much  smaller  than  the  others,  it  deserves  a word  of  comment.  The  arms  are 
only  50-70  mm.  long  and  the  cirri  are  XXII,  15-17;  the  color  is  light  browm  more 
or  less  variegated  with  a darker  shade. 


COMANTHINA  BELLI 

Aetinomeira  belli  P.  H.  Carpenter,  ISSS.  “Challenger”  Comat.,  p.  334. 

Comanihina  belli  A.  H.  Clark,  1011.  Anier.  Jour.  Sci.  (4)  32,  p.  130. 

This  notable  comatulid  is  characteristic  of  the  northern  and  northwestern 
coasts  of  Australia  from  the  northern  end  of  the  Barrier  Reef  (the  Murray 
Islands)  to  Shark  Bay  and  the  Abrolhos  Islands  in  the  west.  It  is  beyond  ques- 
tion the  most  beautiful  marine  animal  found  in  those  waters,  its  large  size, 
great  number  of  arnxs  and  extraordinary  diversity  of  color  making  it  very  con- 
spicuous. We  took  but  a single  specimen  at  Darwin  but  it  is  very  common  at 
Broome,  where  it  often  occurs  near  low  water  mark  or  even  in  pools  left  by  the 
ebbing  spring  tides.  To  give  any  adequate  account  of  its  beautiful  appearance 
would  involve  a description  of  nearly  every  specimen,  which  is,  of  course,  out 
of  the  question.  Suffice  it  to  say  that  large  indi\dduals  have  more  than  100  arms 
and  up  to  at  least  150;  one  specimen  has  apparently  more  than  this,  possibly 
nearly  200  but  anything  like  an  accurate  count  is  impossible  without  wrecking 
the  specimen.  In  life  the  big  individuals  are  fully  300  mm.  across,  with  the  disk 
exceeding  40  (the  calyx,  of  course,  much  less)  and  the  arms  125-140  mm.  long. 
In  the  largest  specimen  there  is  a VII  Br  2 series  on  one  ray;  if  every  ray  di- 
\fided  six  times,  there  would,  of  course,  be  320  arms,  but  it  is  a familiar  fact  that 
in  all  multibrachiate  crinoids,  after  the  first  two  or  three  forkings,  the  division 
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series  become  very  irregular.  Several  young  individuals  were  taken  with  30-55 
arms  which  are  50  to  100  mm.  long;  the  most  remarkable  of  these  is  a specimen 
with  33  arms,  60-75  mm.  long  (in  life),  which  when  li\dng  had  the  calyx,  disk, 
and  base  of  arms  bright  lemon  3^ellow  but  distally  tlie  pinnules  became,  gradually 
not  abruptly,  a bright  turquoise  blue  — a most  exquisite  and,  so  far  as  our  col- 
lecting shows,  a unique  color  form. 

The  diversit}^  of  coloration  shown  by  belli  surpasses  that  of  any  other  echino- 
derm  with  which  I am  acquainted.  Shades  of  red  are  the  least  common  and  the 
most  fugacious.  One  notable  specimen  is  almost  uniformly  black,  while  in  strik- 
ing contrast  is  an  individual  with  tlie  arm  bases  pale  olive  variegated  with 
cream-wliitc,  the  centrodorsal,  the  interradial  areas  of  the  calyx  and  the  distal 
half  of  the  arms  cream-white;  many  arims  have  broad  but  rather  indefinite  bands 
of  dusky  near  the  tips.  Bright  lemon  yellow,  orange-brown,  deep  Iirovm,  and 
green  individuals  are  frequently  seen  and  one  beautiful  specimen  was  (and  to 
some  extent  still  is)  a fine  light  blue;  a broad  whitish  band  on  the  middle  part 
of  each  arm  fornrs  a wide  white  circle  separating  the  markedly  blue  arm  bases 
from  the  lighter  blue  tips.  Green  individuals  are  seldom  unicolor  but  show  several 
shades  variously  intermingled.  One  feature  of  the  coloration  is  remarkably  con- 
stant —the  cirri  are  inire  white  in  life.  Even  the  darkest  colored  specimens  show 
this  character,  making  it  a convenient  “recognition  mark’^  — for  the  collector! 
Unfortunately  in  preserved  specimens,  the  cirri  generall}"  get  more  or  less  stained 
and  are  likely  to  take  on  the  color  of  the  adjoining  arm-bases.  But  in  most  of 
the  dry  specimens,  they  sliow  a very  considerable  contrast  to  the  rest  of  the 
animal. 

A very  small  diy  crinoid  from  Cable  Beach,  Broome,  with  15  arms,  7 of 
which  are  about  45  mm.  long,  is  referred  with  some  doubt  to  this  species.  The 
cirri  are  XIY,  10-12  and  are  pure  white,  in  contrast  to  the  very  pale  brown  of  the 
arms.  There  are  three  II  Br  4 and  one  III  Br  2 and  the  basal  segments  of  the 
lower  pinnules  show  indications  of  the  projecting  ridges  which  are  such  a striking 
feature  of  adult  belli.  But  similar  projections  are  to  be  found  in  young  Coman- 
Iheria  briaretis  and  it  is  by  no  means  easy  to  see  any  marked  or  constant  difference 
between  young  indiGduals  of  the  two  species.  Besides  this  15-armed  specimen 
from  Cable  Beach,  there  are  three  young  coinatulids  vdiich  have  given  me  a 
great  deal  of  trouble.  Mr.  A.  H.  Clark  has  been  so  good  as  to  critically  examine 
the  largest  of  these  (100-125  mm.  across)  and  thinks  it  is  undoubtedly  a “young 
specimen  of  Comanthina  belli  undergoing  adolescent  autotomy.^’  The  other  two 
are  smaller  and  differ  to  some  extent  in  general  apjiearance,  Imt  after  prolonged 


CLARK:  AUSTRALIAN  ECHINODERMS 


23 


comparison  with  young  belli  and  young  hriareuSj  it  seems  best  to  consider  the 
three  identical  and  include  them  all  under  the  present  species. 

The  29  specimens  at  hand  were  taken  as  follows: 

Northern  Territory:  Darwin,  near  Shell  Islands,  *5-8  fms.,  July  25,  1929.  One 

adult  specimen. 

Western  Australia:  Broome,  August  and  September,  1929.  15  specimens;  1 

young  one  of  doubtful  identity. 

Broome,  Cable  Beach,  September  2,  1929.  Frances  L.  S. 
Clark  leg.  2 specimens. 

Broome,  Cable  Beach,  September  2,  1929.  Frances  L.  S. 

Clark  leg.  1 very  young  specimen ; identity  not  certain. 
Broome.  From  Perth  Museum.  1 specimen. 

Broome,  June,  1932.  7 specimens;  1 young  one  of  doubtful 
identity. 

Broome,  Entrance  Point,  July  4,  1932.  1 young  specimen. 
False  Cape  Bossut,  September,  1929.  1 young  specimen; 
identity  dubious. 


COMANTHERIA  BRIAREUS 

Antedon  hriareus  Bell,  1SS2.  Proc.  Zool.  Soc.  Ix)ntlon,  p.  534. 

Comantheria  briareus  A.  H.  Clark,  1911.  Fauna  Sudwest-Austral.,  3,  p.  437. 

This  crinoid  is  very  common  in  the  Broome  region;  we  found  it  at  Cape 
Leveque,  and  along  the  coast  from  there  to  Cape  Bossut  at  least,  it  occurs  wher- 
ever conditions  are  suitable.  How  far  west  and  south  it  ranges  is  still  open  to 
question.  It  is  recorded  from  ^^?Vicinity  of  Perth  (2  specimens)’^  (A.  H.  Clark, 
1911,  p.  454)  and  a specimen  in  the  Perth  Museum  (No.  9681)  is  said  to  be  from 
^^Bald  Island,  28-32  fnis.’^  I am  more  than  skeptical  as  to  these  labels.  Bald 
Island  is  east  of  Albany  on  the  southern  coast  of  Australia  and  I do  not  believe 
that  any  Comantherias  occur  there.  Moreover,  the  specimen  is  an  old  one,  diy 
and  in  poor  condition,  and  no  number  or  label  is  attached  to  it.  The  two  speci- 
mens listed  by  Mr.  Clark  from  the  ^Sdcinity  of  Perth^^  were  in  the  Michaelsen  and 
Hartmeycr  collection  and  it  is  very  probable  that  they  too  suffer  from  a misplaced 
label.  If  actually  collected  by  the  German  zoologists,  I think  they  were  taken  in 
Shark  Bay,  which  would  then  be  the  southern  limit  for  this  species  on  the  West- 
ern Australian  coast.  That  briareus  occurs  in  Shark  Bay  is  not  wholly  improbable 
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but  until  there  is  further  evidence  than  is  as  yet  available,  I think  we  may  con- 
sider the  vicinity  of  Cossack  (Port  Walcott)  as  about  the  southwestern  limit  of 
its  range.  East  of  Cajie  Leveque  there  are  records  from  the  region  of  the  IIolo- 
thuria  Banks,  and  there  is  one  small  specimen  in  the  present  collection  from 
Darwin. 

As  found  at  Broome,  briarevs  is  a very  perplexing  comatulid.  The  diversity 
in  size,  number  of  arms  and  color  is  very  great,  and  there  is  no  apparent  correla- 
tion with  differences  in  habitat.  Most  of  the  specimens  were  dredged  and  not 
rarely  a number  of  specimens  of  diverse  size  and  appearance  came  up  in  a single 
haul.  But  both  large  and  small  specimens  of  dull  and  of  brightly  colored  forms 
were  found  along  shore  just  below  low  water  mark.  The  smallest  specimens  at 
hand  are  50-60  mm.  across  while  the  largest  has  an  expanse  of  225;  in  this  big 
individual  the  anterior  arms  measure  about  130  mm.  but  the  posterior  are  scarcely 
SO.  The  number  of  arms  ranges  from  21  to  65;  there  arc  a number  of  specimens 
with  40-57  arms  but  fully  three-fourths  have  fewer  than  40  (21-38).  At  first,  it 
seemed  to  me  probable  that  these  individuals  with  fewer  than  forty  arms  repre- 
sented a second  species,  rohda  A.  H.  Clark,  but  the  more  I have  studied  my  ma- 
terial the  more  the  conviction  has  grown  that  it  is  impossible  to  recognize  a 
second  species  on  that  basis.  The  di\'ersit}"  in  color  suggested  that  there  might  be 
a useful  distinction  possible  along  that  line  but  this  proves  out  of  the  question. 
The  largest  and  finest  specimens  from  Broome  are  dry  and  are  a more  or  less  uni- 
form greenish-yellow  dorsally;  in  life,  these  were  yellow  or  green  of  some  shade 
dorsally,  with  black  and  white  pinnules  in  handsome  contrast;  in  some  specimens 
(notably  the  largest),  the  yellow  does  not  cover  the  whole  dorsal  surface  but  oc- 
cupies a very  broad  longitudinal  band  on  tlie  radials  and  all  the  brachials. 
Many  of  the  small  specimens  are  essentially  like  this  and  there  is  no  question  in 
my  mind  that  these  greenish  and  yellowish  individuals  must  all  be  referred  to  a 
single  species  regardless  of  size  and  number  of  arms.  On  the  other  hand,  man}" 
small  specimens  are  now  (and  were  in  life)  uniform!}"  brown  of  some  shade;  the 
brown  may  be  reddish,  purplish,  or  grayisli,  and  light  or  very  dark;  one  small 
specimen  is  very  light  almost  fav  n-color  but  in  life  was  ‘Tlear  yellow  brown’^  — 
not  however  with  any  trace  of  green.  A few  specimens  are  clearly  intermediate 
between  the  brown  and  the  greenisli  groups  having  the  dorsal  side  brown,  more 
or  less  spotted  or  marked  with  yellowisli-green.  I am,  therefore,  convinced  that 
all  my  material  must  be  referred  to  briareus  with  the  comment  that  the  tendency 
at  Broome  is  toward  the  handsome  yellow  and  green  shades.  If  rotiila  is  a valid 
species,  it  is  not  represented  in  my  material. 
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Two  specimens  taken  at  Broome  in  1929  are  of  a uniformly  light  gray  color. 
One  has  2S  arms,  50-S0  mm.  long,  with  only  3 III  Br  2 and  5 III  Br  4 (no  further 
di\dsions);  the  other  has  33  arms,  60-90  mm.  long,  with  only  5 III  Br  2 and  S III 
Br  4.  These  were  at  first  referred  to  Comanthus  iimorensis,  but  the  character  of 
the  arms  and  cirri  has  led  me,  after  discussing  them  with  Mr.  A.  H.  Clark,  to 
refer  them  to  briareus.  They  are,  of  course,  young  and  the  species  characters  (one 
might  even  sa^^  the  generic  characters)  are  not  yet  fixed. 

The  47  specimens  which  I am  referring  to  briareus  were  collected  at  the 
following  points: 

Northern  Territory:  Darwin,  near  Shell  Islands,  about  5 fms.,  July  24,  1929. 

1 young  specimen  with  only  IS  arms;  having  4 II  Br  4 
and  4 III  Br  2. 

Western  Australia:  Cape  Leveque,  August,  1929.  1 small  brown  specimen 

with  43  arms. 

Broome,  Cable  Beach,  September  2,  1929.  Frances  L.  S. 

Clark  leg.  3 small  specimens. 

Broome,  August  and  September,  1929.  10  adults  and 

young. 

Broome,  June,  1932.  31  adults  and  young. 

Loc.  ? Labelled  ''Bald  Island.  2S-32  fms.’^  1 small  adult 
with  35  arms.  Loaned  by  the  Perth  Museum. 


COMANTHERIA  PERPLEXUM 

Coma?iihus  perplexum  II.  L.  Clark,  1916.  *‘Endeavoiir’'  Ech.,  p.  14. 

Comaniheria  perple.rum  A.  H.  Clark,  1931.  Crinoicl  Monog.,  1,  pt.  3,  p.  506. 

There  is  a very  fine  specimen,  from  the  Australian  Museum,  of  this  species, 
hitherto  known  only  from  the  holotype,  taken  in  15  fms.  off  Norwest  Islet,  Capri- 
corn group,  Queensland,  in  December  1930,  by  Livingstone  and  Boardman.  The 
holotype  was  from  off  Ballina,  N.  S.  W.,  49-51  fms.  The  present  specimen  is  a 
very  fine  one  with  3S  arms,  100  mm.  long;  there  are  only  a few  cirri,  VI,  IS.  The 
disk  was  lacking  in  the  holotype  but  is  present  in  this  individual.  It  is  17  mm. 
across,  j^ellowish-graj"  in  color,  plump,  with  a large  anal  tube  and  covered  irregu- 
larly and  not  closely  with  whitish  papillae  about  .30  nun.  in  diameter.  As  in  the 
holotype,  the  dorsal  surface  of  this  specimen  is  light  fawn  color,  the  oral  surface 
somewhat  darker. 
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CoMANTHUS  PARVICIRRA 

Alecto  parvicirra  J.  Muller,  1S41.  Mouatsb.  Preiiss.  Akad.  Wiss.,  p.  1S5. 

Comanihus  panncirra  A.  H.  Cl.\rk,  1908.  Sniitlison.  Misc.  Coll.,  62,  p.  203. 

It  is  a puzzling  fact  that  no  comatulids  which  may  be  referred  to  this  species 
were  taken  by  us  on  the  northern  or  western  coasts  of  Australia.  It  is  a wide- 
spread species  in  the  Inclo-Pacific  region  and  has  been  recorded  several  times  from 
Western  Australia.  There  are  several  specimens  in  Aljoberg^s  collection  from 
Broome  and  southwestward  which  Mr.  A.  H.  Clark  assigns  to  parvicirra  (see 
Clark,  1931,  pp.  636  and  664-666)  although  Gislen  identified  them  as  Comasters. 
But  all  the  Comanthus  which  we  found  at  Broome  seem  best  referred  to  samoana 
and  timorensis. 

Tlie  only  comatulids  in  the  collection  at  hand  which  may  well  be  assigned 
to  parvicirra  are  7 very  small  individuals  from  Port  Curtis,  Queensland,  and 
these  are  much  too  young  for  certain  identification.  Tlie  largest  is  about  40  mm. 
across  and  has  17  arms;  the  cirri,  X,  12-13,  are  as  distinctive  as  any  feature,  and 
I have  little  doubt  that  this  is  a young  parvicirra.  The  other  6 specimens  are 
very  small,  15-20  mm.  across  and  have  but  10  arms  each.  The  only  reason  for 
calling  them  parvicirra  is  their  association  with  the  larger  individual. 


Comanthus  samoana 

A.  H.  Clark,  1909.  Proc.  U.  S.  Nat.  Mus.,  37,  p.  30. 

This  comatulid  is  now  known  from  a considerable  number  of  localities  on 
the  tropical  coast  of  Australia  and  among  the  western  Pacific  islands.  Its  occur- 
rence, therefore,  at  Broome  is  not  surprising  but  is  none  the  less  interesting.  It  is 
not,  however,  common  there  for  in  1929  we  took  it  only  at  or  near  False  Cape 
Bossut  and  in  1932  onl}^  one  adult  specimen  was  taken.  The  specimens  at  hand 
are  typical  and  call  for  Little  comment.  The  smallest  is  about  40  mm.  across,  has 
IS  arms  and  the  cirri  are  XVII,  11.  There  are  3 specimens  with  20  arms  each, 
the  smallest  about  50  mm.  across.  The  larger  specimens  have  22,  23,  27,  and  32 
arms  respective!}";  the  largest  is  about  150  mm.  across.  The  cirri  range  from  XIX, 
11-12  to  XXVI,  15-16.  The  color  is  pale  brown  in  the  smallest  specimen  and 
purplish-brown  or  yellow  brown  in  the  other  young  ones.  The  larger  specimens 
are  more  or  less  uniformly  dull,  dark  brown,  with  a purplish  or  gra}fish  cast. 
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The  8 specimens  at  hand  were  taken  as  follows : 

AVesteru  Australia:  False  Cape  Bossut,  September  8,  1929.  3 adults  and  2 

young. 

Broome,  June,  1932.  1 adult  and  2 young. 


COMANTHUS  TIMORENSIS 

Alccio  tlmorcnsis  J.  Muller,  1841.  Monatsb.  Preuss.  Akad.  AViss.,  p.  186. 

Comanihus  timorensis  A.  H.  Clark,  1931.  Crinoid  Monog.,  1,  pt.  3,  pp.  159  and  003. 

Probabl}"  the  commonest  multibrachiate  crinoid  on  the  tropical  coasts  of 
Australia,  this  fine  species  shows  almost  as  great  diversity"  in  color  and  appear- 
ance as  does  Comanthina  belli.  Adult  specimens  are  not  hard  to  recognize  but 
young  and  half-grown  specimens  are  easily  confused  with  parvicirra.  The  very 
young  specimens  listed  below  are  included  under  ti?uo7'ensis  because  they  appear 
to  be  young  Comanthus  of  some  sjieeies  and  the  present  species  is  most  likely  to 
be  the  one  to  which  they  belong.  No  specimen  of  Comanthus  under  80  mm. 
across  can  be  identified  specifically  with  certainty  unless  it  is  one  of  a series  which 
connects  up  with  unmistakable  adults.  The  smallest  specimen  at  hand  is  from 
Darwin  and  is  only  about  10  mm.  across,  probably  15  mm.  in  life;  there  are  but 
10  arms  and  there  are  no  division  series.  The  cirri,  IX,  9,  are  short  and  weak  and 
quite  like  those  of  young  timorensis,  Small  specimens  from  Broome,  30-40  mm. 
across  have  11-13  arms  and  a very  good  specimen  from  Darwin  about  70  mm. 
across  has  16  arms  with  6 II  Br  4 series;  the  cirri  are  tyincal,  XI,  11.  Aly  field 
notes  say  of  this  indi\ddual:  'A^ery  active,  both  creeping  and  swimming.  A hand- 
some light  brown  and  white. 

The  large  specimens  offer  no  features  of  special  interest,  but  it  may  be  men- 
tioned that  a particularly  good  one  from  Darwin  with  32  arms  has  no  fewer  than 
9 III  Br  2 series.  From  Cape  Leveque  are  two  large  specimens  with  48  and  52 
arms  and  no  cirri;  in  the  larger  one  every  division  series  is  4 (3  + 4).  A very  large 
specimen  from  Broome  has  only  43  arms  but  they  are  about  140  mm.  long,  and 
it  has  cirri  XV,  10-13.  One  specimen  from  Broome,  about  150  mm.  across  in 
life,  has  but  four  rays;  there  are  33  arms  and  every  di\dsion  series  is  4 (3  +4). 
As  for  color,  little  need  be  said;  preserved  material  is  all  brown  of  some  shade, 
ranging  from  very  light  in  the  httle  individuals  to  very  dark,  almost  black  in 
some  of  the  larger  specimens.  But  in  life  the  colors  were  diversified  and  often 
very  handsome.  One  taken  at  Darwin  was  ^03laek  with  each  pinnule  tipped  with 
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yellow-green/^  At  Broome  my  notes  say  ^Aisually  dark  but  range  from  green  at 
one  extreme  to  yellow-brown  at  the  other/' 

There  are  28  specimens  in  hand  from  the  following  localities: 

Queensland:  Capricorn  group,  Norwest  Islet.  1 poor  adult.  Loaned  by  Australian 

Aluseum. 

Northern  Territory:  Darwin,  near  jetty,  7 fms.,  mud,  July  1,  1929.  1 very 

young  specimen.  Identification  ? 

Darwin,  near  Shell  Islands,  5 fms.,  Jul3^25,  1929.  1 very 
fine  adult. 

Darwin,  near  Leper  Station,  3-5  fms.,  May  25,  1932.  I 
young  specimen. 

^Yeste^n  Australia:  Cape  Leveque,  August,  1929.  3 adults. 

Broome,  August  and  September,  1929.  9 adults  and  4 very 
young. 

Broome,  June,  1932.  7 adults  and  1 very  young. 
COMANTHUS  TRICHOPTERA 

Comatula  trichoptera  J.  Mt'^ller,  1846.  Monatsb.  Preuss.  Akad.  ^Yiss.,  p.  178. 

Comanthns  trichoptera  A.  H.  Clark,  1009.  Zool.  Anz.,  34,  p.  363. 

It  was  an  interesting  experience  to  find  this  little  comatulid,  typical  of  the 
temperate  waters  of  southern  Australia,  living  among  the  corals  at  Neds  Beach, 
Lord  Howe  Island,  with  many  echinoderms  characteristic  of  the  CJreat  Barrier 
Reef.  It  seems  to  have  become  well  established  there  but  does  not  grow  to  a 
large  size.  The  largest  taken  were  about  125  mm.  across  but  most  were  under 
100  mm.  The  arms  are  noticeably  more  slender  than  in  large  specimens  from 
Port  Jackson.  In  life  the  Lord  Howe  specimens  are  ^A^ariegated  white  and  brown 
of  various  shades,  mostly  yellowish."  They  resemble  very  closely  specimens 
taken  in  November,  1929,  at  Port  Willunga,  Soutli  Australia.  The  cirri  are  small 
with  usually  13  or  14  segments,  seldom  15-17,  but  the  specimens  from  Port 
^Yillunga  are  not  esseiitiall}"  different  in  this  particular,  though  the  number  of 
segments  will  probably  average  one  or  two  more  in  the  South  Australian  material. 
In  his  key  to  the  species  of  Comanthus,  subgenus  Cenolia,  (1931,  p.  530)  Mr. 
Clark  sa^^s  of  triehopiera:  ^Airri  with  about  20  segments,"  in  contrast  with  ^Airri 
with  14-17  segments"  in  allied  species.  material  shows  13-17  segments  as 
the  rule,  only  in  the  largest  individuals  of  Irichoptera  do  I find  20  and  occasionally 
21. 
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The  number  of  arms  in  the  Lord  Howe  specimens  is  usually  under  30,  the 
largest  having  27  or  28,  but  there  is  one  with  30  and  one  with  33.  The  largest 
specimen  in  the  present  series  is  from  Port  Jackson  and  has  31  rather  stout  arms, 
about  75-80  mm.  long.  A much  smaller  specimen  from  Port  Willunga  has  37 
arms.  From  Bunker’s  Bay,  W.  A.,  there  is  a specimen  with  rather  stout  arms 
neai'ly  90  mm.  long  but  there  are  only  21,  while  another  specimen  from  the  same 
lot  has  28  arms  though  they  are  little  over  50  mm.  long. 

The  occurrence  of  trichoptera  at  Lord  Howe  Island  extends  the  range  of  the 
species  several  hundred  miles  to  the  east.  It  was,  therefore,  interesting  to  find  a 
specimen  among  the  echinoderms  from  Dongarra,  W.  A.  given  to  me  by  Professor 
E.  W.  Bennett,  extending  the  known  range  several  hundred  miles  to  the  north- 
west. 

The  71  specimens  at  hand  were  collected  at  the  following  places: 

Lord  Howe  Island,  Neds  Beach,  among  corals,  18  specimens. 

New  South  Wales:  Port  Jackson,  Bottle  and  Glass  Rocks,  November  27,  1929. 

2 large  adults. 

; No  definite  locality.  1 adult.  Loaned  by  Australian  Museum. 
South  Australia:  Port  Willunga,  November  2,  1929.  10  specimens. 

Western  Australia:  Albany,  under  stones  below  low'  tide  mark,  January  10,  1929. 

E.  W.  Bennett  leg.  8 specimens  young. 

Cape  Naturaliste,  east  side.  Bunker’s  Bay,  under  stones, 
January  15-17,  1930.  E.  W.  Bennett  leg.  26  specimens, 
adult  and  young. 

Bunbury,  Koombana  Bay,  5-8  fins.,  October  26,  1929.  2 
specimens,  young. 

Cottesloe  Beach.  3 specimens,  adult  and  young. 

Dongarra.  E.  W.  Bennett  leg.  One  specimen,  young. 


ZYGOMETRIDAE 
Zygometra  comata 

A.  H.  Clark,  1911b.  Mem.  Austral.  Mus.,  4,  p.  762,  footnote. 

This  is  a common  species  at  Broome  and  a considerable  series  wns  brought 
home.  Mr.  A.  H.  Clark  gave  me  great  assistance  in  determining  them,  certain 
individuals  being  very  puzzling.  The  number  of  arms  ranges  from  11  in  a speci- 
men 70  mm.  across,  to  25  in  a specimen  115  mm.  from  tip  to  tip;  the  largest 
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specimens  are  175-200  mm.  across  and  liave  from  16  to  24  arms.  The  colors 
arc  yellow  and  purple  but  the  relative  amounts  of  the  two,  their  distribution 
and  the  shades  show  infinite  variety.  The  shades  range  for  the  yellow  from  almost 
white  to  deep  buff  and  for  the  darker  color  from  light  grayish-purple  to  a very 
deep,  rich,  reddish  purple.  The  color  arrangements  arc  too  diversified  to  warrant 
description  but  it  is  common  to  have  the  arms  banded  either  broadly  or  nar- 
rowly; often  the  pinnules  only  are  banded  and  the  dorsal  side  of  the  arms  is 
prettily  mottled  or  simply  unicolor. 

It  is  hard  to  see  how  and  where  the  line  is  to  be  drawn  l>etween  this  species 
and  punctata  which  was  described  the  following  year.  vSo  far  as  the  number  of 
segments  in  the  cirri  is  concerned,  the  series  of  specimens  from  Broome  shows 
that  there  is  a considerable  range  but  only  a few  large  specimens  show  as  man}" 
as  25-27,  while  Mr.  Clark  says  (1918,  p.  59)  'hnore  than  25  (usually  about  30) 
cirrus  segments^^  in  comata.  Most  of  the  present  specimens  have  20-23  which 
accords  with  the  ^Oess  than  25’^  given  for  punctata  (19IS,  p.  GO)  but  not  with  the 
'^(18-21)^'  which  is  added.  None  of  the  Broome  specimens  have  fewer  than  20 
segments. 

Although  not  previously  recorded  from  northern  Australia,  this  comatulid 
is  very  common  at  Broome.  Like  all  the  Zygometras  of  that  region,  it  delights 
in  the  clean  shallow  water  and  hard  sandy  bottom  of  Boelnick  Bay.  At  extreme 
low  water  in  the  greatest  spring  tides  (as  in  September,  1929)  a large  part  of  the 
water  ebbs  out  of  Roebuck  Bay  and  vast  areas  of  a clean,  firm  gray  sand  are  ex- 
posed. On  this  bottom  are  countless  patches  or  isolated  plants  of  coralline  and 
other  algae,  besides  partly  buried  rock  fragments  or  shells  scattered  abundantly 
about,  well  separated  from  each  other,  and  each  forming  the  nucleus  of  a little 
animal  community  seeking  shelter  from  the  pitiless  exposure  to  which  the  unusual 
ebb  of  the  tide  subjects  them.  On  almost  every  alga  or  other  projection,  a coma- 
tulid will  be  found  (usually  but  one)  and  the  vast  majority  of  these  are  Zygome- 
tras and  chiefly  comata.  It  is  a hardy  species,  enduring  this  exposure  to  the  sun, 
transferring  to  a bucket  and  transportation  to  the  laboratory  without  damaging 
itself  in  any  wa}".  Left  by  the  retreating  tide,  the  comatulids  fall  relaxed  on  their 
sides,  the  arms  closed  on  the  disk  and  pointing  to  the  water  that  has  abandoned 
them,  but  when  the  tide  returns,  enduring  for  a time  the  washing  back  and  forth 
of  the  now  coming,  now  going  wavelets,  they  soon  find  the  water  deep  enough  to 
enable  them  to  sit  erect,  expand  their  arms  and  renew  their  normal  life.  Seeing 
this  flower-like  expanding  of  the  wilted  comatulids  is  one  of  the  most  interesting 
pleasures  of  watching  the  incoming  tide. 
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The  39  specimens  of  comaia  at  hand  were  all  taken  in  or  near  Roebuck  Bay 
in  1929  and  1932,  excepting  two  which  were  secured  in  the  vicinity  of  Lagrange 
Bay  in  1929. 


Zygometra  elegans 

Antedon  elegans  Bell,  1SS4.  ''Alert”  Rep.,  p.  162. 

Zygometra  elegans  A.  H.  Cuvrk,  1907.  Smithson.  Misc.  Coll.,  60,  p.  34S. 

This  is  another  very  common  comatulid  at  Broome,  occurring  under  the  same 
circumstances  as  comaia^  with  large  specimens  of  which  small  specimens  of  elegans 
might  be  confused.  It  is,  however,  a larger  but  more  delicate  species,  with  more 
arms  and  many  more  cirrus  segments.  It  is  hard  to  see  why  Gislen  (1919,  p.  19) 
treated  elegans  as  merel}^  a variet}^  of  microdisms  but  I suspect  (from  his  descrip- 
tion) that  the  individual  which  he  describes  as  microdiscus  was  really  a large 
elegans  with  the  maximum  number  of  arms  and  of  cirrus  segments.  The  large 
series  of  specimens  at  hand  from  Broome  show  well  the  following  differences 
between  the  two  species: 

Division  series:  in  elegans^  III  Br  2,  with  few  series  beyond,  and  those  often  2. 

in  mio'odiscas,  III  Br  4,  and  the  many  subsequent  series  almost 
always  4. 

Cirri : in  elegans  XX-XXX,  34-56,  usually  under  45. 

in  microdiscus  XXV II-XLIII,  35-70,  usually  over  45. 

Lowest  pinnule  iu  elegans  not  nearly  so  flagellate  as  in  microdiscus  and  smaller  in 
every  way. 

Color  in  elegans  is  more  varied  on  the  whole,  combinations  of  light  grays,  buffs, 
fawn-color  and  purple  of  various  shades  being  usual  while  unicolor 
specimens  are  rare; 

in  microdiscuSy  deep  purples  are  prevalent  and  unieolor  specimens  are 
common,  but  handsomely  striped  and  variegated  specimens  are  by 
no  means  rare,  and  are  very  striking. 

The  largest  specimen  has  51  aims  about  130  mm.  long  and  the  XX  cirri  have 
45—56  segments.  A very  fine  specimen  from  Darwin  has  only  36  arms  but  they 
are  nearly  150  mm.  long;  the  cirri  have  about  40  segments.  In  life,  according  to 
my  field  notes  on  this  specimen,  ^ffhe  color  was  distinctly  dull  purple  and  white; 
disk  whitish  or  pale  cream  color;  pinnules  tipped  with  white  and  also  white  on 
dorsal  side.^'  The  smallest  specimen  at  hand  has  31  arms  about  45  min.  long;  all 
of  the  III  Br  series  are  2.  The  cirri  have  36  segments. 
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While  occurring  with  comata  on  open  sandy  bottom,  this  species  also  occurs 
among  rocks,  and  is  frequently  dredged  on  bottoms  covered  with  algae,  sponges 
and  other  marine  growths.  The  48  specimens  before  me  are  from  the  following 
places: 

Queensland:  Capricorn  group,  off  Norwest  Islet,  G fms.,  December,  1930. 

Livingstone  and  Boardman  leg.  3 specimens.  Loaned 
by  Australian  IMuseum. 

Northern  Territory:  Darwin,  near  Shell  Islands,  3-G  fnxs.  on  sponge  and  alcyona- 

rian  bottom,  July  2,  1929.  1 veiy  fine  adult  specimen. 
Western  Australia:  Broome,  Cable  Beach.  September  2,  1929.  Frances  L.  S. 

Clark  leg.  2 fine  adults. 

Broome,  on  hard  sandy  bottom,  August  and  September, 
1929.  19  specimens. 

Broome,  dredged  at  various  points,  3-S  fms.,  June,  1932. 
23  specimens,  adult  and  ^mung. 


Zygometra  microdiscus 

Aniedon  inicrodiscus  Bell,  1SS4.  Bep.,  p.  1G3. 

Zygometra  microdiscus  A.  II.  Crvrk,  1907.  Smithson.  Misc.  Coll.,  60,  p.  34S. 

This  truly  magnificent  comatulid  is  by  no  means  rare  in  the  Broome  region 
but  it  is  not  so  common  as  either  of  the  preceding  species  and  prefers  deeper 
water.  Most  of  the  specimens  taken  were  dredged  in  5-S  fms.  but  a very  few 
were  found  on  the  hard  sandy  bottom  of  Roebuck  Bay  during  the  extreme  low 
tides  of  September,  1929.  The  color  is  primarily  a reddish-purple  or  even  deep 
claret  with  the  dorsal  surface  of  the  arnxs  more  or  less  yellow,  l^ut  the  amount  of 
yellow  varies  enormously;  at  one  extreme  are  individuals  which  are  practicall}^ 
all  purple,  reall}"  unicolor,  (and  they  are  not  rare)  while  at  the  other  are  those  in 
which  the  yellow  predominates  to  such  an  extent  that  only  the  tips  of  the  cirri 
and  more  or  less  of  each  pinnule  distall}"  arc  purple.  The  most  beautiful  speci- 
mens are  yellow  or  nearly  white,  finely  speckled  more  or  less  profusely  with 
purple.  In  preserved  material,  even  that  which  is  very  carefully  prepared,  the 
yellow  shades  become  buff  or  light  brown  and  the  purple  becomes  dingy  and  often 
distinctly  brown.  Naturally  such  museum  material  fails  to  give  any  adequate 
idea  of  the  beauty  of  the  living  animal.  In  life,  the  finest  specimens  are  over  300 


mm.  across. 
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In  the  present  series  the  most  interesting  are  the  largest  and  smallest.  The 
latter  taken  in  Lagrange  Bay,  has  but  19  arms  20-25  mm.  long;  there  are  12 
division  series,  all  4 (3  + 4);  the  cirri  are  XIII,  25-29  and  relatively  very  long, 
more  than  half  as  long  as  the  arms;  the  color  is  uniformly  deep  purple.  In  spite 
of  its  small  size,  this  is  quite  a typical  microdiscus.  The  largest  specimen,  which 
in  its  present  dry  condition  is  very  nearly  300  mm.  across  was  taken  in  Roebuck 
Bay.  It  has  about  110  arms  but  it  is  impossible  to  count  the  exact  number  with- 
out serious  damage  to  the  specimen.  My  field  notes  sa}^  that  in  life  it  was  ^^deep 
claret  with  dorsal  side  of  arms  3^ellow;  some  3"oung  arms  are  tipped  with  white;” 
at  present  it  is  a deep  purple,  and  only  distally  do  the  arms  show  that  they  were 
3^ellow  dorsall}^  in  life;  they  are  now  a light  brown  dorsally  near  the  tips.  The 
dark  purple  cirri  are  XLIII,  52-70,  and  are  50-55  mm.  long;  a few  of  them  are 
cream-color  near  the  base,  and  one  of  them  is  forked  at  the  tip. 

The  25  specimens  of  microdisciis  at  hand  were  taken  as  follows: 

Western  Australia:  Broome,  August  and  September,  1929.  6 specimens,  1 very 

large. 

Lagrange  Ba^q  5-8  fms.,  September,  1929.  5 specimens,  1 
very  young. 

Broome,  June,  1932.  14  specimens,  showing  great  variety 
in  size  and  color. 


HIMEROAIETRIDAE 
Heterometra  crenulata 

Aniedon  crenidaia  P.  H.  Carpenter,  1SS2.  Jour,  Limi.  Soc.  London,  16,  p.  507. 

Ileieromcira  eremdafa  A.  H.  Clark,  1918.  ^‘Sihoga”  Unst.  Crin.,  p.  77. 

Our  first  capture  of  this  strikingl}^  handsome  comatulid  came  at  the  close  of  a 
long  dixy's  dredging  outside  Roebuck  Ba3^  Our  last  haul  was  made  in  5-S  fms. 
on  Pearl  Shoal  and  contained  half  a dozen  of  what  seemed  at  the  moment  the 
most  lovely  comatulid  I had  ever  seen.  The  arms  were  a pure  milk  white,  the 
cirri  bright  rose  color  in  sharp  contrast.  The  somewhat  rigid  arms  remained 
curved  outward  like  the  petals  of  a flower  and  the  old  book  name  ^^sea-lily”  was 
most  appropriate.  We  subsequently  dredged  other  specimens,  whose  coloration 
was  so  different  they  were  not  even  suspected  of  being  the  same  species.  In  1932, 
we  met  with  Heterometra  often  and  the  diversity  of  color  led  to  the  supposition 
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that  we  were  collecting  tlircc  different  comatulids.  It  was  a great  surprise  to 
discover  on  critical  study  here  in  the  Museum  that  they  all  represent  a single 
and  long  known  species. 

According  to  coloration,  three  foims  may  be  recognized  but  with  sufficient 
material,  it  is  obvious  that  they  iutergrade  completely.  At  one  extreme  are  the 
milk  white  forms  witli  rose  colored  cirri  already  mentioned.  When  preserved  in 
alcohol  or  dried,  these  lose  much  of  their  beaut}^,  the  white  becoming  dingy  or 
tinged  with  purple  and  oftentimes  small  spots  or  blotches  of  a purplish  shade 
appear.  At  the  other  extreme  arc  the  indi\dduals,  usuall}^  large  ones  which  are 
deep  red  purple  or  dark  crimson  with  few  or  no  lighter  markings;  these  commonly 
have  a coarser  and  more  rugged  structure  than  the  white  ones.  Tl)e  third  group 
comprises  the  more  or  less  handsome  individuals  with  banded  arms;  these  may  be 
white,  or  at  least  very  light,  as  to  ground  color  with  the  arms  banded  with  red 
or  purple  of  some  shade,  or  they  may  be  red  or  purple  with  whitish  bands  and 
markings.  The  number,  width  and  shade  of  armbands  show  endless  diversity^ 
The  cirri  arc  always  red  or  purple  of  some  shade,  ranging  from  light  rose  to  a deep 
red  violet. 

One  very  small  comatulid,  apparently  a Heterometra,  and  hence  almost 
surely  this  species,  was  taken  in  1932.  There  are  but  13  arms,  about  15  mm.  long; 
the  division  series  are  4 (3  + 4)  but  the  cirri  arc  only  X,  13;  the  color  is  very 
pale  brown,  the  cirri  witli  a very  slight  tinge  of  violet.  The  number  of  arms  in 
the  present  series  of  crcnulnta  ranges  from  16  to  30  but  the  great  majority  of 
individuals  with  arms  over  60  mm.  long  liave  20-25.  The  cirri  are  XX-XXXII, 
34-46,  but  small  individuals  often  have  fewer  segments.  The  largest  specimens 
have  the  arnxs  75-90  mm.  long.  There  is  great  diversity  in  the  development  of 
the  projections  on  the  segments  of  the  basal  pinnules;  often  they  may  best  be 
designated  as  spines  but  in  other  cases  they  must  be  characterized  as  ^Svings;’^ 
light  colored  individuals  seem  on  the  whole  to  tend  towards  wings,  while  the 
dark  colored  ones  are  more  spinous;  the  correlation  is,  however,  very  imperfect. 

Tlie  50  specimens  at  hand  were  taken  as  follows: 

Queensland:  Capricorn  group,  Xorwest  Islet,  6 fms.,  December,  1930.  Boardman 
and  Livingstone  leg.  2 specimens.  Loaned  by  Australian 
Museum. 

Western  Australia;  Broome,  on  or  near  Pearl  Shoal,  5-S  fins.,  September,  1929. 

IS  specimens,  adult  and  young. 

Broome,  dredged  at  various  points  in  5-S  fms.,  June,  1932. 

30  specimens,  adult  and  young. 
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Amphimetra  jacquinoti 

Comaiula  jaequinoil  J.  Muller,  1840.  !Monatsb.  Preuss.  Akad.  Wiss.,  p.  178. 

Amphimetra  jaequinoii  A.  H.  Clark,  1918.  “Siboga”  Unst.  Crin.  p.  85. 

This  stiff  and  rather  ungainly  coinatiilid  is  by  no  means  common  at  Broome 
but  we  met  with  it  several  times  while  dredging,  and  one  specimen  was  found 
at  extreme  low  water  in  September,  1929.  These  indi\’iduals  are  all  adult  with 
the  ten  arms  110-130  mm.  long.  The  cirri  are  XV-XXX,  28-36.  The  color  in  life 
was  deep  reddish  jiurplo,  becoming  very  dull  on  drying;  the  arms  are  more  or  less 
marked  or  banded  with  white  or  yellow,  but  the  location  and  amount  of  the  light 
color  show  great  diversity;  sometimes  it  is  confined  to  the  pinnules,  or  to  the 
dorsal  side  of  the  tips  of  the  arms,  or  to  regenerating  portions  of  injured  arms. 

The  10  specimens  in  the  piesent  collection  were  taken  as  follows: 

M^estern  Australia:  Broome,  about  one  mile  off  jett}^  August  27  and  September  5, 

1929.  2 specimens. 

Broome,  off  CJantheaume  Point,  2-4  fms.,  August  30,  1929. 
3 specimens. 

Broome,  5-8  fms.,  June,  1932.  5 specimens. 


MARIAMETRIDAE 
Lamprometra  gyges 
Aniedon  gyges  Bell,  1884.  ‘"Alert Rep.,  p.  IGO. 

Lampromcira  gyges  A.  H.  Clark,  1913.  Proc.  Biol.  Soc.  Washington,  26,  p.  144. 

This  many-armed  comatulid  is  common  on  the  tropical  coasts  of  Australia 
and  its  diversit}^  of  color  and  of  arm  length  make  it  a very  perplexing  species,  and 
I am  not  at  all  convinced  that  several  different  species  are  not  included  under 
Bell’s  specific  name.  On  the  other  hand  the  supposed  distinction  between  gyges 
and  protectus  (Lutken)  is  based  on  a very  variable  character  and  the  line  is  hard 
to  draw.  For  the  present,  however,  regardless  of  their  differences,  I am  including 
all  of  my  Mariametridae  under  the  one  name,  hoping  that  at  some  future  time 
critical  study  of  more  material  may  satisfy  my  present  doubts. 

The  material  before  me  consists  of  24  specimens  ranging  from  a young  one 
with  only  19  arms,  20-25  nun.  long  and  with  cirri  XV,  14-15,  up  to  fine  adults 
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with  45-51  armS;  70-100  mm,  long,  and  with  the  cirri  XXXVIII-XLVIII,  2G-30. 
]\Iost  of  the  specimens  are  gray  or  brown  of  some  shade  and  apparently  unicolor, 
but  a few  of  the  lighter  colored  ones  seem  to  have  had  a broad  whitish  band  on  the 
arms  in  life.  Unfortunately  these  Lamprometras  did  not  attract  m}^  interest  at 
the  time  of  their  capture  sufficient!}^  to  receive  the  attention  they  deserved  and 
my  field  notes  are  confused  and  inadequate.  It  is  greatly  to  be  regretted  that  the 
very  rich  collecting  at  Broome  and  the  enthusiasm  and  industry  of  Mr.  Bourne 
and  his  crew  often  swamped  me  with  specimens  to  be  cared  for,  and  left  time  for 
only  very  meagre  notes. 

The  24  Lamprometras  at  hand  were  taken  as  follows: 

Northern  Territory:  Darwin,  near  Shell  Islands,  3-6  fms.,  sponge  and  alcyonarian 

bottom,  July,  1929.  5 specimens,  3^oung. 

Western  Australia:  Broome,  August  and  September,  1929.  G specimens,  adult. 

False  Cape  Bossut,  September,  1929.  1 specimen,  adult. 
Broome,  June,  1932.  12  specimens,  adult,  large  and  small. 


COLOBOMETRIDAE 
Petasometra  brevicirra^  sp.  nov. 

Centrodorsal  thin,  discoidal  with  a broad  flat  dorsal  pole,  about  3 mm. 
across;  cirrus  sockets  in  a single  closely  crowded  marginal  row.  Cirri  XXI,  18-22, 
about  9 mm.  long,  somewhat  recurved  (fig.  1);  cirrus  segments  sub-equal  in 
length  but,  when  seen  from  below,  4 and  5 are  much  the  widest,  3 and  6 some- 
what narrower,  2 and  1 are  about  equal  or  1 is  narrower;  beyond  6 the  segments 
decrease  slightly  but  steadily  in  width  until  the  terminal  segments  are  no  wider 
than  long;  the  dorsal  transverse  ridge,  characteristic  of  the  genus,  is  present  near 
the  middle  of  each  segment  but  is  not  well  marked  until  after  the  fifth  and  never 
becomes  spiniform  until  the  penultimate  segment  on  which  the  opposing  claw  is 
fairty  well  developed. 

Radials  concealed;  I Br  well  developed,  the  width  about  two  and  a half  times 
the  length;  axillaries  large,  broadly  pentagonal,  the  width  not  twice  the  height; 
there  are  four  II  Br  4 (3  +4)  series  and  one  II  Br  2;  the  division  series  are  all  well 
rounded  and  except  for  the  proximal  half  of  the  first  elements,  distinctly  separated 
from  each  other.  There  are  15  arms,  45-60  mm.  long;  the  first  brachials  are 


^ brevis  = short  + cirrus,  in  reference  to  the  characteristic  cirri. 
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noticeably  rounded,  somewhat  higher  externally  than  internally  where  they  are 
in  contact  for  one-half  their  length  or  more;  second  brachial  very  similar  and  the 
two  together  are  somewhat  higher  than  3 and  4 which  are  united  by  syzygy; 
brachials  3-7  are  as  high  on  one  side  as  the  other  but  from  the  eighth  on  they  are 
more  wedge-shaped  though  they  never  become  nearly  triangular;  the  second 
syzygy  occurs  after  an  interval  of  about  13  brachials  and  the  following  after 
about  S. 


Figs.  1 and  2.  Petasometra  brevicirra:  1,  a cirrus;  2,  pinnules  pi — ps.  x 8. 

Pa  absent;  Vd  about  S mm.  long,  rather  stout,  with  about  20  segments,  the 
distal  portion  is  terete  and  slender  but  by  no  means  flagellate  or  even  delicate; 
the  basal  segments  are  about  as  wide  as  long  and  relatively  large  but  diminish 
rapidly  in  size.  Pi  (fig.  2)  is  very  similar,  a trifle  longer  perhaps,  with  about  2.3 
segments.  P2  is  similar  but  a little  smaller.  P3  is  distinctly  smaller  with  about  15 
segments  but  the  transition  from  P.  to  P3  is  not  abrupt  or  striking;  subsequent 
pinnules  not  essentially  dilTerent  but  ultimately  become  longer  and  more  slender; 
as  they  increase  in  length  the  number  of  segments  rises  again  to  e.xceed  20.  The 
margins  of  the  pinnule  segments  are  uniformly  smooth. 

Color  (of  dry  specimen)  light  purphsh-brown,  the  joints  between  the  bra- 
chials conspicuously  darker;  distally  the  dorsal  surface  of  some  arms  is  evidently 
purple;  centrodorsal  dark  purplish  brown;  cirri  at  base  dorsally,  deep  buff  but 
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passing  into  purplish-brown  on  ventral  side  nnd  distally;  a broad  band  of  dull 
dark  purple  on  each  side  of  each  cirrus,  near  the  dorsal  side,  Iiecomes  narrow  dis- 
tall}' and  fades  away  at  the  penultimate  segment;  disk  light  colored,  except  the 
anal  cone  which  is  very  dark. 

Holotype,  M.  C.  Z.  No.  916,  from  False  Cape  Bossut,  Western  Australia, 
September  9,  1929. 

The  peculiarities  of  this  unique  specimen  were  not  noted  at  the  time  of  cap- 
ture, and  no  special  field  notes  are  connected  with  it.  It  is  apparently  a Petaso- 
metra  but  the  short  cirri  with  few  segments  and  the  short,  rather  rugged  pinnules 
set  it  apart  from  the  previously  known  species,  while  its  whole  appearance  is 
strikingly  different  from  the  following  species.  It  seems  strange  tliat  in  all  the 
collecting  of  June,  1932,  no  further  examples  of  Petasometra  were  taken. 


PeTASOMETRA  VARIEGATA^  Sp.  IIOV. 

Centrodorsal  thin,  discoidal  with  a broad  slightly  concave  dorsal  pole,  over 
3 mm.  across;  cirrus  sockets  in  a single  closely  crowded  marginal  row.  Cirri 
about  XXIII,  22-25,  11  mm.  long,  markedly  recurved  (fig.  3);  cirrus  segments 
very  short  and  wide  proximally  but  becoming  narrower  and  even  compressed 
distally,  with  little  change  in  length;  the  basal  segments  are  twice  as  high  as 
long  but  the  distal  ones  are  not  much  higher  than  long;  the  dorsal  transverse 
ridge  is  present  from  the  second  segment  on  but  it  is  never  very  conspicuous  and 
even  the  opposing  claw  may  be  rather  small,  though  it  is  usually  well-marked. 

Radials  concealed;  I Br  well  developed  but  low,  the  widtli  about  four  times 
the  length;  axillaries  also  low,  the  greatest  height  hardly  one-third  of  width,  the 
anterior  angle  rounded  and  the  adjoining  sides  slightly  concave;  tliere  are  seven 
II  Br  4 (3+4)  series  and  three  II  Br  2;  there  are  nine  III  Br  4 (3+4),  one  III  Br 
2 and  one  III  Br  5 (4+5)  series.  There  are  thus  31  arms,  which  are  relatively 
short  and  stout;  all  are  more  or  less  damaged  but  they  were  apparently  not  over 
80  mm.  long  (perhaps  100  mm.  in  life);  the  di\dsion  series  are  all  rather  rugged 
and  stout,  more  or  less  in  contact  and  the  II  Br  series  is  a little  inclined  to  be 
swollen;  the  brachials  are  wide  and  low  about  twice  as  wide  as  long;  beyond  the 
seventh  or  eighth  they  become  wedge-shaped;  the  first  syzygy  is  between  3 and  4, 
the  second  between  11  and  12,  and  subsequently  at  intervals  of  6-8  brachials. 

1\  absent;  P<j  not  more  than  10  mm.  long,  rather  stout  with  20-23  segments; 
distal  portion  tapers  rapidly  to  a terete  but  by  no  means  slender  tip;  basal  seg- 


variegatus  = variegated,  in  reference  to  the  handsome  black  and  white  coloration. 
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ment  large,  oblong,  wider  than  high;  second  more  nearly  square  and  considerably 
smaller;  third  and  following  segments  successively  smaller  and  becoming  cylin- 
drical; margins  all  smooth.  ?i  (fig.  4)  is  very  similar  and  scarcely  longer.  P2  is 
similar  but  a trifle  smaller  and  with  fewer  segments.  P3  is  distinctly  smaller  and 
P4  much  smaller  and  with  only  about  a dozen  segments;  succeeding  pinnules  small 


Figs.  3 and  4.  Petasometra  variegata:  3,  a cirrus;  4,  pinnules,  pi — p&.  x S. 


but  soon  increasing  in  length  and  number  of  segments  until  distally  there  are 
again  more  than  20  in  each  pinnule  but  they  are  all  small. 

Color  (of  alcoholic  specimens)  very  dark  brown,  almost  black,  variegated 
with  cream-color;  many  arms  are  almost  white  dorsally,  at  least  on  distal  half, 
but  not  the  pinnules;  many  cirri  are  white  dorsally  and  ventrally  but  blackish 
on  sides. 

Holotype,  M.  C.  Z.  No.  917,  from  near  Shell  Islands,  Darwin,  N.  T.,  3-6 
fms.,  sponge  and  alcyonarian  bottom,  July  15,  1929. 

A second  specimen  was  taken  at  the  same  time  and  place  but  is  somewhat 
smaller,  has  only  19  arms,  70-S0  mm.  long,  with  eight  II  Br  4 series  and  one  II 
Br  2.  The  first  syzygy  is  between  brachials  3 and  4,  but  the  next  is  far  out  on  the 
arm  beyond  the  thirtieth  brachial,  and  there  are  very  few  all  together.  The 
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cirri  are  XX,  22-24,  short,  thick  and  strongly  recurved.  This  paratype  is  dry  and 
the  color  is  dull  gray  brown,  variegated  and  spotted  with  a light  yellow-brown; 
there  is  much  less  of  the  light  color  than  in  the  holotype. 

My  field  notes  say  of  these  specimens  that  ^They  seemed  almost  black  with 
dorsal  side  of  arms  cream-wliite.  Very  handsome.  Died  on  way  home  and  never 
relaxed,  hence  are  poor  specimens/’ 

In  several  points  tins  handsome  species  suggests  Aniedon  clarae  Ilartlaub 
and  I have  tried  to  convince  myself  that  it  should  be  called  by  that  name,  but 
the  type  of  that  East  Indian  form  was  much  larger  than  the  Darwin  specimens, 
yet  had  only  12  arms.  It  also  had  much  longer  cirri  and  the  colors  and  color 
pattern  were  totally  different.  It  seems  best,  therefore,  to  keep  the  Australian 
species  separate. 

AuSTROMETRA  THETIDIS 

OUgomctra  thetidis  H.  L.  Clu\rk,  1909.  Mem.  Austral.  4,  p.  522. 

Avstromdra  thdidis  A.  H.  Clark,  1918.  “vSiboga”  Unst.  Crin.,  p.  111. 

This  little  comatulid  is  represented  in  the  present  collection  only  by  three 
diy  specimens  belonging  to  the  Australian  Museum  which  were  taken  in  De- 
cember, 1929,  west  southwest  of  Gabo  Island,  N.  S.  W. ; they  were  trawled  in 
70  fms.  by  Captain  K.  Moller,  who  presented  them  to  the  Museum.  Thej"  are 
somewhat  smaller  than  the  types  but  are  otherwise  similar;  one  is  cream  color, 
one  is  suffused  with  a reddish-violet  tint  and  the  third  is  distinctly  light  red- 
dish-violet with  indistinct  small  areas  of  cream  color, 

Oligometrides  adeonae 
Comatida  adeonae  Lamarck,  1816.  Anim.  s.  Vert.,  2,  p.  535. 

Oligometrides  adeonae  A.  H.  Clark,  1913.  Smithson.  ]\Iisc.  Coll.,  61,  no.  15,  p.  37. 

This  species  has  already  been  recorded  from  Broome  and  vicinity  by  Gislen 
(1919)  who  has  discussed  his  specimens  with  great  care,  so  it  is  not  necessary  for 
me  to  go  into  details.  AVe  did  not  find  adeonae  at  Darwin  or  at  Cape  Leveque, 
perhaps  because  local  conditions  are  not  favorable.  It  is  one  of  the  commonest 
of  the  small  comatulids  in  the  Broome  region  and  we  met  with  it  constantly. 
It  was  particularly  common  and  easj'  to  collect  (along  with  Zygometra  comata), 
at  the  extremely  low  h’eptember  tides  in  1929,  on  the  hard-sand  bottom  of  Roe- 
buck Bay.  i\Iy  field  notes  say:  “Very  lovely:  deep  red-purple,  with  or  without 
white.”  “Deep  red-violet  and  white.”  “Sometimes  apparently  deep  yellow, 
with  or  without  white  on  basal  pinnules.”  Alcoholic  specimens  keep  their  colors 
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very  well.  Dry  specimens  are  duller  and  show  no  white  but  instead  are  various 
shades  of  yellow  and  pale  brown.  Practically  all  gradations  may  be  found 
between  the  purple  and  the  yellow  individuals. 

The  most  interesting  specimen  at  hand  is  one  with  11  arms,  a single  II  Br 
2 series  being  present;  there  are  no  other  notable  peculiarities,  e.xcept  perhaps 
that  it  is  the  most  conspicuously  j'ellow  of  all  the  specimens  preserved.  Another 
notable  specimen,  with  arms  75-80  mm.  long,  lias  one  arm  which  gives  off  a 
branch  at  almost  right  angles,  in  the  vicinity  of  the  18th  brachial;  just  one  or 
two  brachials  further  on  the  main  arm  forks  and  three  brachials  further  the  left 
hand  arm  forks  again.  This  individual  therefore  has,  distally,  13  arms. 

The  largest  specimens  have  arms  about  90  mm.  long  and  the  cirri  are  XXX- 
XXXII,  28-30,  while  the  smallest  individuals  have  arms  about  35  mm.  long  and 
the  cirri  XVI-XIX,  16-21. 

The  61  specimens  before  me  were  taken  as  follows: 

Western  Australia:  False  Cape  Bossut,  September,  1929.  3 specimens. 

Broome,  August  and  September,  1929.  40  specimens. 

Broome,  June,  1932.  18  specimens. 

CALOWETRIDAE 
Neo.metra  gorgonia 

A.  H.  Cl-\rk,  1914.  Records  W.  A.  Mus.,  1,  p.  125. 

Through  the  kindness  of  i\Ir.  Glauert  one  of  the  paratypes  of  this  striking 
species  is  before  me,  apparently  either  No.  5 or  6 of  Air.  Clark’s  list.  All  the 
arms  are  broken  but  more  than  36  and  probably  40  were  present;  there  are  two 
IV  Br  series.  There  are  10  cirri  (all  broken)  and  13  sockets  on  the  margin  of  the 
large  flat  centrodorsal.  The  locality  where  this  and  all  other  known  specimens 
of  gorgonia  were  taken,  is  between  Fremantle  and  Geraldton,  80-120  fms. 


APOROAIETRIDAE,  fam.  nov. 

APOROMETRA*  geil.  noV. 

Arms  10,  relatively  short,  with  comparatively  few  brachials  and  pinnules, 
but  numerous  syzygies.  Centrodorsal  low  hemispherical  completely  covered  with 
cirrus  sockets  and  two  or  more  marginal  series  of  cirri.  Cirri  rather  numerous, 
up  to  XXV,  with  very  numerous  short,  wide  segments,  stout  at  base  but  tapering 

•ajTopos  = vnlh  no  way  through,  difficult  to  find  the  way,  hence  puzzling,  + melra,  the  widely  used  termi- 
nation for  comatulid  genera. 
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graduall}^  to  a slender,  somewhat  flattened,  recurved  or  loosely  coiled  tip;  there 
are  no  spines,  ridges  or  tubercles,  except  a very  insignificant  “opposing  tubercle’' 
on  the  penultimate  segment.  Disk  thinly  but  more  or  less  completely  plated. 
First  pinnule  large,  conspicuous  and  rather  stiff,  but  with  only  about  10  segments; 
second  pinnule  much  smaller  and  flexible,  sometimes  the  smallest  pinnule  on 
the  arm. 

Genotype,  Himerometra  paedophora  H.  L.  Clark. 

The  discovery  at  Bunbury  of  a second  species  of  this  peculiar  genus  has  led 
to  critical  study  of  its  characters  by  both  Mr.  Austin  H.  Clark  and  myself.  We 
had  previously  disagreed  radically  as  to  its  status,  but  are  now  in  complete  agree- 
ment. I am  very  grateful  to  l\Ir.  Clark  for  his  careful  attention  to  this  matter 
and  especially  aj^preciate  his  frank  acknowledgment  of  the  validity  of  the 
genus  and  the  necessity  of  making  a new  family  for  its  reception. 

Ho  peculiar  are  the  characters  of  this  family  that  Mr.  Clark  says  {in  Hit.) 
“trying  to  figure  out  its  proper  systematic  position  has  been  one  of  the  most 
perplexing  puzzles  I ever  ti’ied  to  solve.”  lie  has  finally  concluded  that  Aporo- 
metra  is  nearer  to  Notocrinus  than  to  any  other  genus,  that  each  is  unique  in 
its  own  family,  and  that  the  two  families  form  a separate  suborder,  the  Xoto- 
crinida.  “The  most  satisfactory  disposition  of  the  Notocrinida  would  seem  to  be 
to  consider  it  as  a suborder  within  the  Oligophreata,  equivalent  to,  and  on  the 
same  basis  as  the  Comasterida,  Mariametrida  and  Tropiometrida.” 

It  needed  but  slight  comparison  of  the  specimens  from  Bunbury  with  those 
from  the  coast  of  New  South  Wales  to  show  that  they  are  not  the  same  species, 
but  the  possibility  that  one  or  the  other  was  identical  with  the  comatulid  from 
Victoria  described  by  Bell  in  ISSS  as  Antedon  ^vilsoni  required  consideration. 
Thanks  to  the  kindness  of  Mr.  D.  Dilwyn  John,  an  exchange  was  effected  with  the 
British  Museum  by  which  two  cotypes  of  wilsoni  came  to  the  C.  Z.  Com- 
parison of  these  with  the  other  material  at  hand  was  made  independently  by 
Mr.  A.  II.  Clark  and  myself  and  we  quite  agree  that  there  are  at  least  three 
species  of  Aporometra  now  known  from  the  southern  coasts  of  Australia.  These 
may  be  distinguished  from  each  other  as  follows: 

Key  to  the  Species  of  Aporometra 

A.  Longest  cirrus  segments  half  again  as  long  as  broad.  (Port  Philip,  Victoria) wiboni 

Ah  Longest  cirrus  segments  not  longer  than  broad. 

Cirri  with  25-35  (usually  2S-30)  segments  of  which  most  are  about  as  long  as  broad. 

(Ne\v  South  Wales) pacdophora 

Cirri  with  39-Gl  (usually  40-50)  segments  of  which  even  the  longest  are  distinctly  broader 
than  long.  (Southern  Western  Australia) occideyitalis 
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Aporo.metra  occidentalism  sp.  nov. 

Centrodorsal  hemispherical  or  rounded  conical,  often  more  or  less  flattened, 
with  cirrus  sockets  arranged  in  about  10  columns  of  2-4  each.  Cirri  about  XX, 
39-61  but  usually  40-50,  20  mm.  or  more  in  length  when  fully  developed  nearly 
or  quite  equalling  the  arms;  basally  the  segments  are  about  twice  as  wide  as  long 
but  distally,  tho  they  become  somewhat  flattened,  the  width  is  relatively  less; 
there  are  no  projecting  spinelets,  tubercles  or  ridges  distinct  enough  to  be 
mentioned,  except  a minute  opposing  tubercle  on  the  penultimate  segment; 
the  cirri  taper  very  noticeably  on  the  distal  half  and  are  frequently  recurved  or 
even  coiled  at  the  tip. 

Radials  barely  visible,  the  distal  border  slightly  concave;  IBit  about  three 
times  as  broad  as  long;  axillaries  broadly  rhombic  about  twice  as  wide  as  long 
Arms  10,  some  25-2S  mm.  long.  First  brachials  about  twice  as  long  exteriorly 
as  interiorly,  approximately  twice  as  broad  as  the  external  length;  second 
brachials  similar  but  with  distal  borders  more  oblique;  brachials  3 and  4 united 
by  S3^zygy;  next  two  brachials  about  twice  as  broad  as  long  but  with  oblique 
ends;  the  following  brachials  similar,  commonly  alternating  with  syzygial  pairs; 
distally  the  brachials  are  distinctly  broader  than  long. 

Pi  is  7.5  mm.  long  with  about  14  segments,  smooth,  somewhat  flexible, 
tapering  evenly  from  a rather  stout  base  to  a slender  but  not  delicate  tip;  fourth 
and  following  segments  about  3 times  as  long  as  thick.  Pa  is  similar  but  little 
more  than  half  as  large  and  has  only  10  segments.  P2  is  only  3 nmi.  long,  with 
11  segments,  slightly  longer  than  broad;  the  pinnule  is  rather  stout  basally,  the 
third,  fourth  and  fifth  segments  supporting  a large  ovoid  gonad;  the  following 
pinnules  to  Ps  are  similar  but  slightly  longer;  after  P14  there  is  no  evident  gonad; 
distal  pinnules  3.5  mm.  long  with  12-14  segments,  the  terminal  ones  being 
minutely  rough  with  recurved  spinelets  and  tubercles.  Color  in  life  as  described 
beyond. 

Holotype,  M.  C.  Z.  no.  964,  from  Koombana  Bay,  Bunbury,  W.  A.,  5-S  fins. 

Perhaps  the  most  rewarding  feature  of  the  excursion  made  by  Professor  E. 
W.  Bennett  and  myself  to  Bunbury  in  October,  1929,  was  the  discovery  that  this 
little  comatulid  is  abundant  in  that  vicinity.  It  was,  therefore,  possible  to  secure 
enough  material  to  completely  validate  the  genus  and  establish  the  species. 
(Michaelsen  and  Hartmeyer  had  secured  three  specimens  in  Koombana  Bay  in 

* occidenlalis  = western,  in  reference  to  its  geographical  occurrence  on  the  Australian  coast. 
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1905  but  when  A.  II.  Clark  reported  on  their  collection  of  crinoids,  he  considered 
these  little  comatulids  as  “veiy  young”  Ftilometra  maeronema^  and  listed  them 
aceordinglj\) 

While  dredging  in  5-S  fms.  in  Koombana  Bay,  October  26,  1929,  one  or  two 
miles  west  of  the  breakwater,  Bennett  and  I found  comatulids  very  common, 
and  easily  recognized  three  species;  the  largest  proved  to  be  Comatulella  brack- 
iolatay  a much  smaller  and  more  delicate  species  was  Compsomeira  ineommoday 
and  the  third  and  most  common,  was  the  present  form.  We  preserved  a large 
number  of  specimens,  of  which  148  are  at  hand.  In  alcohol  they  have  undergone 
practically  no  change  of  appearance  but  the  dr}^  ones  are  paler  and  more  rigid, 
of  course.  The  color  of  the  oral  surface  is  always  brown,  usually  very  dark,  the 
disk  being  marked  more  or  less  with  whitish;  the  dorsal  side  of  arms  and  calyx 
is  brown,  ranging  from  a distinctly  yellowish,  to  a deep,  somewhat  purplish  shade; 
the  cirri  are  often  purplish,  brownish  or  even  reddish  but  are  generally  very  light 
and  often  almost  white,  in  rather  marked  contrast  to  the  arms,  which  they  some- 
times nearly  approximate  in  length  or  even  exceed.  These  cirri  are  efficient 
"dioldfasts,”  admirably  adapted  to  the  bottom  on  which  the  comatulids  were 
living,  for  this  was  covered,  more  or  less,  with  algae  (chiefly  Cystophora)  and 
other  vegetation  (chiefly  Cymodocea).  The  dredge  came  up  full  of  these  plants 
and  the  various  comatulids  (not  to  mention  other  echinoderms)  were  well  tangled 
with  them  and  with  each  other  by  means  of  the  long,  recurving  cirri  of  this 
species.  It  is  worthy  of  note  that  we  did  not  find  Ftilometra  at  Bimbury  — 
nor  at  any  other  point  on  the  Australian  coast,  which  seems  a bit  odd. 

The  smallest  specimens  of  Aporometra  which  we  took  at  Bunbury  were 
hardly  20  mm.  across;  the  longest  of  the  dozen  cirri  are  about  as  long  as  the 
arms  (say  S-10  mm.)  and  have  some  35  segments.  The  largest  specimens  have 
the  arms  25-30  mm.  long  and  the  longest  of  the  20-25  cirri  are  but  little  shorter; 
they  have  more  than  50  segments  of  which  the  terminal  dozen  are  very  small. 
There  are  only  20-25  pinnules  on  each  side  of  the  longest  arms. 

The  most  interesting  biological  fact  about  this  comatulid  is  that  it  is  vivi- 
parous; that  is  to  say,  the  eggs  are  not  shed  from  the  genital  pinnules  but  undergo 
their  development  in  and  on  them.  The  original  specimens  from  which  the  species 
paedophora  was  described,  carried  pentacrinid  larvae  in  various  stages  of  growth 
borne  on  the  pinnules.  Those  individuals  were  collected  in  late  summer  or  early 
fall  (February  and  March).  The  specimens  taken  in  Koombana  Bay  in  late  spring 
have  the  genital  pinnules  with  large  eggs  and  young  embryos,  not  yet  penta- 
erinids.  Each  pinnule  seems  to  have  4 or  5 eggs  but  usually  if  development  is 
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well  under  way  there  are  but  3 or  2 embryos.  I suspect  that  only  one  pent  a- 
erinid  develops  on  each  pinnule,  the  other  eggs  and  embryos  serving  as  nourish- 
ment for  its  growth.  The  whole  life  history  could  be  easily  worked  out  at  Bun- 
bury  during  a summer,  I have  little  doubt,  and  would  be  a very  interesting  and 
valuable  study.  It  is  possible  that  the  work  could  be  done  at  Fremantle,  for 
besides  the  Bunbur}"  material,  I have  3 small  specimens  of  this  comatulid  labelled 
as  taken  near  Garden  Island  in  1929,  which  were  given  to  me  by  Professor 
Bennett. 


ANTEDONIDAE 

COMPSOMETRA  INCOMMODA 

Aniedon  incommoda  Bell,  ISSSa.  Ann.  Mag.  Nat.  Hist.,  (G),  2,  p.  404. 

Compsomdra  incommoda  A.  H.  Clark,  1911b.  Mem.  Austral.  Mas.,  4,  p.  792. 

This  little  comatulid  is  found  all  along  the  western  coast  of  Australia  as  far 
north  at  least  as  Geraldton.  The  specimen  taken  there  is  a rather  small  but  quite 
typical  individual  which  we  found  in  a little  tide-pool  on  the  rocky  shore  north 
of  the  town.  It  seemed  a most  unlikely  place  for  a comatulid  for  there  was  little 
animal  life  in  those  particular  tide-pools. 

The  59  specimens  at  hand  were  taken  at  the  following  points: 

Western  Australia;  Geraldton,  tide-pool  north  of  jetty,  October  7,  1929.  1 speci- 
men, young. 

Dongarra.  E.  W.  Bennett  leg.  et  don.  9 specimens,  young. 

Cottesloe,  North  Beach.  L.  Glauert  leg.  et  don.  1 specimen, 
young. 

Fremantle,  off  Ciarden  Island,  7 fms.,  October,  1929.  8 speci- 
mens. 

Bunbury,  Koombana  Bay,  5-8  fms,,  October  26,  1929.  6 
specimens. 

Bunbury,  Basalt  Reef,  September  28,  1930.  E.  W.  Bennett 
leg.  et  don.  1 specimen,  young. 

East  of  Cape  Naturaliste,  Bunkers  Bay,  January  15-17,  1930. 
E.  W.  Bennett  leg.  et  don.  17  specimens,  mostl}"  young. 

Albany,  under  stones  below  low  water  mark,  January  10, 1929. 
E.  W,  Bennett  leg.  et  don,  16  specimens,  young. 
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CoMPSOMETRA  LOVENI 

Aiitedon  loveni  Bell,  1SS2.  Proc.  Zool.  Soc.  London,  p.  534. 

Compsomeira  loveni  A.  H.  Ciark,  1908.  Proc.  Biol.  Soc.  Wash.,  21,  p.  131. 

There  are  79  specinieas  of  this  well-known  eomatulid  in  the  eolleetiou  at 
hand,  ineluding  both  adult  and  young.  They  were  all  dredged  in  Port  Jackson, 
near  Middle  Head,  in  4-5  fnus.,  on  Nov^cmber  21,  1929. 


Dorometra  parvicirra 

Antedon  parvicirra  P.  H.  Carpenter,  ISSS.  “Challenger'’  Coinat.,  p.  204. 

Dorometra  parvicirra  A.  II.  Clark,  1917.  Jour.  Wash.  Acad.  Sci.  7,  p.  128. 

This  delicate  little  eomatulid  is  apparentl}"  not  rare  in  Port  Darwin,  as  we 
met  with  it  in  both  1929  and  1932.  There  is  great  diversity  of  color,  ranging  in 
life  from  “a  handsome  light  brown  and  white^’  (in  the  dry  specimen  the  brown 
has  become  a rather  faint  gray-brown)  to  ^Tne  black,  white  and  cream-color  . . . 
the  finely  variegated  arms  defied  description.’'  Another  is  described  as  ^^dull 
blackish  with  not  very  evident  yellowish  markings  on  pinnules  and  arnus;’'  this 
specimen  is  now  dull  jiurple  with  cirri  and  pinnules  and  irregular  markings  on 
ariiLs,  nearly  white,  ypecimens  preserved  in  alcohol  arc  yellowish-brown  or  pale 
brown  with  cirri  and  ])innules  wliitish.  In  spite  of  this  wide  diversity  in  color, 
all  of  the  Dorometras  at  hand  seem  to  represent  but  a single  form  and  the  resem- 
blance to  Carpenter’s  Antedon  parvicirra  from  the  Philippine  Islands  is  so  close, 
it  seeiiLs  best  to  refer  them  to  that  species. 

The  largest  specimen,  the  dry,  light-colored  one  mentioned  above,  has  the 
arms  50-60  mm.  long  and  10  mm.  across  the  widespread  pinnules;  the  cirri  are 
about  XXX,  12-14,  and  the  pinnules  are  tho.se  characteristic  of  the  species;  the 
first  small,  slender  with  10-12  segments,  the  second  somewhat  longer  and  tlie 
third  much  longer  and  larger;  the  tips  are  l3roken  on  the  pinnules  so  that  it  is 
not  possible  to  give  the  exact  number  of  segments,  but  the  second  has  at  least  13 
and  the  third  at  least  18. 

A small  Dorometra  from  an  island  north  of  Cooktown,  Queensland,  was 
given  to  me  at  Hobart,  Tasmania,  b}”  Professor  T.  T.  Flynn,  and  a critical  exam- 
ination shows  no  good  ground  for  not  calling  it  parvicirra.  The  range  of  this 
eomatulid  is  thus  extended  far  to  the  south,  adding  one  more  species  of  echin- 
oderm  to  the  rich  Barrier  Reef  fauna. 
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The  6 specimens  of  parvicirra  at  hand  are  from  the  following  localities : 
Queensland:  Eagle  Island,  Great  Barrier  Reef,  north  of  Cooktown.  T.  T.  Flynn 
leg.  et  don.  1 specimen. 

Northern  Territory:  Darwin,  near  Shell  Islands,  3-6  fms.,  July,  1929.  4 speci- 
mens. 

Darwin,  near  Leper  Station,  3-5  fms.,  bottom  covered  with 
coralline  algae,  broken  coral,  sponges  and  alcyonarians, 
Alay  25,  1932.  1 specimen. 


MONILIMETRA  ^ gen.  UOV. 

Similar  to  Dorometra  in  most  characters  but  distinguished  by  the  more  or 
less  moniliform  first  pinnules,  which  are  shorter  and  much  more  slender  than  the 
second  and  third. 

Genotype,  Monilimctra  nomima  sp.  nov. 

This  little  group  of  species,  known  as  yet  onl}"  from  the  \ficinity  of  Broome 
presents  a curious  analogy  to  the  West  Indian  geiuLS  Coccometra,  as  has  been 
pointed  out  to  me  by  A.  H.  Clark.  For  Coccometra  contains  three  closely  related 
species  known  as  yet  only  from  the  northwestern  part  of  the  West  Indian  region 
and  they  are  characterized  by  the  moniliform  first  pinnule.  But  Coccometra  and 
the  related  Thysanometra  of  the  nortlieastern  part  of  the  East  Indian  region  differ 
strikingly  from  ]\Ionilimetra  in  the  much  longer  and  more  slender  cirri  and  first 
pinnules.  The  new  genus  is,  I believe,  much  nearer  to  Dorometra  than  to  the 
Thysanometrinae. 

There  seem  to  be  four  quite  different  foians  of  Monilimetra  in  the  Broome 
region,  which  may,  for  the  present  at  least,  be  considered  distinct  species.  It  is 
not  improbable  that  more  abundant  material  will  show  a greater  intergradation 
than  the  iiresent  available  specimens  indicate.  The  four  species  may  be  dis- 
tinguished as  follows: 


Key  to  the  Species  of  Monilimetra 

A.  Cirrus  segments  4-6,  not  conspicuously  different  from  the  others,  rather  stout,  slightly 
compressed,  not  twice  as  long  as  thick;  color  of  arms  dorsally,  brown  of  some  shade  or 
yellowish  or  whitish,  often  more  or  less  variegated  with  purple  or  dusky  and  light  shades. 

1 monile  = a necklace  + meirQf  the  widely  used  termination  for  comatulid  names,  in  reference  to 
the  moniliform  first  pinnule. 
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B.  Normal  mature  cirri  sliort,  with  13-15  segments,  the  basal  ones  not  much  compressed; 
pinnules  iinicolor  or  at  any  rate  not  handsomely  banded. 

Fourth  pinnule  very  large,  nearly  or  quite  equalling  the  third;  first  pinnule  con- 
spicuously moniliform  with  more  than  23  segments;  color  brown  of  some  shade, 

sometimes  variegated,  sometimes  very  light nomhna 

Fourth  pinnule  obviously  smaller  than  third;  first  pinnule  moniliform  only  in  basal 
half,  with  fewer  than  23  segments;  color  light,  faintly  mottled  with  dusky,  some- 
times with  a broad  longitudinal  blackish  stripe  on  dorsal  side  of  arms lepia 

B“.  Normal  mature  cirri  with  16-lS  segments,  all  rather  short,  compressed  though  not 
markedly  so,  proximally;  pinnules  handsomely  banded  purple  and  white poccila 

Ab  Cirrus  segments  4-6  elongated,  more  than  twice  as  long  as  the  diameter  of  the  nearly 
cylindrical  middle;  color  purple  and  white;  cirri  pure  white  (except  sometimes  basally); 
arms  usually  deep  purple  but  may  be  white  and  only  puri)le  on  basal  pinnules.  . . Jncolor 


AIoNILIMETRA  NOMIMA^  Sp.  IIOV. 

Centrodorsal  low  hemispherical,  not  quite  3 mm.  in  diameter,  well  covered 
with  cirrus  sockets  except  at  the  pole;  those  nearest  the  pole  are  \'ery  small  while 
those  near  the  margin  are  largest.  Only  8 cirri  are  present  and  all  of  these  are 
broken,  but  one  lacks  only  the  terminal  claw;  this  one  (tig.  5)  has  13  segments, 
short,  wide  and,  except  basally,  distinctly  compressed;  segments  4-6  are  longest 
but  are  not  much  longer  than  distally  wide;  opposing  claw  small  and  incon- 
spicuous. (As  shown  in  two  paratypes,  the  terminal  claw  is  not  conspicuous  or 
peculiar,  but  normally  curved.) 

Radials  concealed;  I Br  low,  its  width  about  4 times  its  length;  axillaries 
more  or  less  triangular,  with  slightly  concave  sides,  their  length  not  quite  equal 
to  their  width;  the  synarthrial  joints  between  them  and  the  I Br,  and  also  those 
of  the  first  brachials  with  them  are  not  at  all  close.  There  are  10  arms  of  equal 
size;  all  are  broken  but  they  would  not  exceed  35  mm.  in  length,  and  the  number 
of  brachials  was  probably  not  more  than  70  (counting  syzygial  brachials  as  one) ; 
the  first  brachials  are  low  and  twice  as  high  on  the  outer  margin  as  on  the  inner 
where  they  are  rather  markedly  in  contact;  the  width  is  about  equal  to  twice  the 
height  of  the  outer  margin;  the  second  lirachials  are  somewhat  higher  and  the 
third  and  fourth  (united  by  s}"zygy)  together  equal  the  second;  the  succeeding 
three  or  four  brachials  arc  about  twice  as  wide  as  high  and  nearly  (luadrangular; 
after  that  they  become  more  wedge-shaped  but  never  become  triangular;  syzygies 
occur  between  9 and  10  and  then  at  irregular  but  usually  rather  short  intervals. 

^vbpipo%  = conveniional/m  reference  to  the  fact  that  this  species  shows  best  the  typical  characters  of 
he  genus. 
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Pi  (fig.  6)  is  about  12  mm,  long,  very  slender,  with  about  23  segments,  of 
which  the  basal  sLx  to  twelve  are  about  as  wide  as  long  but  be^^ond  that  the 
length  increases  and  the  moniliform  character  of  the  pinnule  disappears  near  the 


Figs.  5 and  6.  Monilimetra  nomima;  5,  a cirrus  (lacking  terminal  claw);  6,  pinnules  pi — p^.  x S. 

tip.  P2  is  about  14  mm.  long  and  has  some  25  segments  but  only  2 or  3 at  the  base 
are  as  wide  as  long,  and  distally  they  are  twice  as  long  as  wide.  P3  is  much 
longer  and  stouter,  apparently  about  25  mm.  long  (the  terminal  portion  is  too 
much  curved  and  twisted  for  measurement)  with  more  than  30  segments.  P4  is 
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about  equally  stout  but  is  not  so  long,  although  it  has  about  30  segments.  Pa 
is  much  smaller  and  shorter  with  about  20  segments.  The  following  pinnules  are 
somewhat  smaller  but  soon  increase  in  length  though  they  remain  very  slender. 
Beginning  with  the  third  pinnule,  the  outer  distal  corner  of  each  segment  projects 
as  a minute  spine  and  the  distal  margin  begins  to  be  slightly  serrate;  this  spininess 
of  the  distal  margin  of  the  pinnule  segments  becomes  very  marked  near  the  middle 
of  the  arm  but  decreases  again  on  the  distal  pinnules. 

Color  (dry) : brown,  lightest  on  centrodorsal  and  arm-bases  and  again  dis- 
tally,  darkest  on  dorsal  side  of  brachials  S-20,  where  it  is  a deep  purple-brown; 
the  change  of  shade  is  very  gradual,  and  nowhere  abrupt.  Beginning  at  the  very 
base  of  each  ray,  a light  yellowish-brown  line,  ill-defined  and  soon  broken  into 
irregular  patches,  runs  out  on  the  dorsal  side  of  each  arm;  there  are  also  minute 
specks  of  this  light  shade  on  each  side  of  this  line.  Pinnules  and  cirri,  light  brown 
or  even  pale  brownish-white.  Arms  distally,  somewhat  banded  as  each  segment 
is  brown  with  a broad  light  margin. 

Holotype,  M.  C.  Z.  No.  953,  dredged  at  Broome,  W.  A.,  June,  1932. 

There  are  4 paratypes  and  2 other  specimens  which  I am  referring  to  this 
species.  None  of  them  is  like  the  holotype  in  color.  One  is  uniformly  cream  color 
dorsally  and  is  probably  bleached.  Another  appears  to  be  uniformly  yellow- 
brown,  but  under  a lens,  faint  markings  corresponding  to  those  on  the  holotype 
are  barely  distinguishable.  The  other  two  paratypes  are  light  reddish-brown 
or  fawn-color,  variegated  with  a darker  purplish-brown;  they  are,  however,  in 
poor  condition  and  were  apparently  stained,  probably  by  contact  with  other 
echinoderms  in  the  collecting  or  preparing  of  the  specimens.  A fifth  specimen, 
somewhat  similar  to  these  but  much  lighter  in  color  and  a little  smaller  and  more 
delicate  in  structure,  is  referred  to  this  species  but  is  not  considered  a paratype. 
There  are  XXXIII  cirri  with  13-15  segments,  but  they  seem  more  slender  and 
much  less  compressed  than  in  the  paratypes,  none  of  which,  however,  have  re- 
tained enough  of  their  e\ddently  very  fugacious  cirri  for  adequate  comparison. 
As  regards  the  pinnules,  the  proportions  arc  just  as  in  the  types  but  the  measure- 
ments and  actual  number  of  segments  are  considerably  less  than  in  the  holotype. 
Thus  Ps  has  fewer  than  20  segments  and  is  only  10-15  mm.  long,  and  P4  is  dis- 
tinctly smaller  but  is  much  more  like  P3  than  like  Ps.  I take  these  peculiarities  of 
the  pinnules  to  be  youthful  characters,  which  would  have  soon  been  outgrown. 
Another  specimen  referred  to  nomima  is  very  young  with  arms  only  10-12  mm. 
long.  The  pinnules  are  all  very  slender  and  with  few  segments  and  the  cirri  are 
about  XXV,  11.  The  chief  reason  for  referring  this  very  juvenile  specimen  to 
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nomima  is  its  resemblance  to  the  much  larger  atypical  fifth  specimen  just  dis- 
cussed, the  peculiarities  of  which  I believe  are  due  to  immaturity  even  though 
the  arms  are  fully  30  mm.  long. 

Compared  with  the  Comast eridae  and  Z^^gometridae,  the  Antedonidae  are 
rare  in  the  Broome  region  and  were  met  with  only  now  and  then,  not  more  than 
half  a dozen  times  during  each  visit.  The  present  species  is  undoubtedly  the  com- 
monest and  was  taken  at  least  four  times.  Two  specimens  were  taken  in  Roebuck 
Bay  in  August,  1929,  and  early  in  September  two  more  were  dredged  near  False 
Cape  Bossut.  In  1932,  three  specimens  were  secured  at  different  times  in  dredg- 
ing between  Broome  and  Cape  Villaret. 


Monillmetra  leptai  sp.  nov. 

Centrodorsal  low  hemispherical,  about  2 mm.  in  diameter,  the  bare  pole 
rough  with  minute  cirrus  sockets;  cirri  XXXV,  15-17,  crowded  and  more  or  less 
strongly  recurved  (fig.  7).  Segments  4-6  are  longest  and  least  compressed  but  the 
length  is  scarcely  equal  to  twice  the  diameter  at  middle;  distally  the  segments 
become  shorter  and  wider  and  moderately  compressed;  opposing  claw  low  and 
inconspicuous;  terminal  claw  small  but  sharp  and  curved. 

Radials  concealed;  I Br  low,  its  width  at  least  4 times  its  length;  axillaries 
more  or  less  triangular  or  low  pentagonal;  the  lateral  margins  may  be  considered 
as  blunt  points  on  a triangle,  or  as  veiy  short  sides  of  a pentagon;  the  width  of 
the  axillary  is  considerably  greater  than  its  length.  Synarthrial  joints  not  very 
close  and  synarthrial  tubercles  insignificant  or  wanting.  There  are  10  approxi- 
mately equal  arms,  about  35-40  mm.  long;  the  number  of  brachials  probably 
exceeds  SO;  the  character  of  the  brachials  and  position  of  the  syzygies  is  essen- 
tially as  in  the  preceding  species. 

Pi  (fig.  8)  is  about  6 mm.  long,  with  some  20  segments,  of  which  only  the 
basal  6 or  7 are  wider  than  long,  .so  the  moniliform  character  of  the  pinnule  is  not 
conspicuous.  P»  is  similar  but  is  longer  and  stouter  with  about  the  same  number 
of  segments  but  only  aliout  three  basal  ones  are  wider  than  long.  P3  is  conspicu- 
ously longer,  at  least  15  mm.,  and  stouter,  with  23  or  more  segments,  all  but  the 
two  or  three  basal  ones  much  longer  than  wide.  P4  is  distinctly  smaller  with 
about  15  segments  and  Ps  is  similar  but  smaller  still.  Subsequent  pinnules  not 

^ XcTTros  = delicate f in  reference  to  the  slender  arms  and  generally  fragile  structure. 
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peculiar.  Spininess  of  distal  margins  of  pinnule  segments  more  or  less  evident 
under  a lens  but  not  at  all  conspicuous. 

Color  (dry) : eirri,  pinnules  and  sides  of  arms  very  pale  brown,  nearly  white; 
dorsal  surface  of  each  arm  with  a broad  dark  brown  or  blackish  stripe;  in  alcohol 
the  color  is  not  essentially  different.  Disk  plump  and  relatively  large,  pale  graj^- 
ish,  more  brown  on  the  anal  papilla  and  dark  along  the  margins  of  the  food  grooves. 


Holotype,  M.  C.  Z.  No.  950,  from  Broome,  W.  A.,  dredged  in  5-S  fms. 
.June,  1932. 

There  are  five  paratj’pes,  also  dredged  in  the  \'ieinitj'  of  Broome  in  .June, 
1932.  Apparently  all  of  the  specimens  were  taken  at  the  same  time  and  place. 
They  agree  well  in  .structural  details  and  are  distinctly  more  slender  than  the 
preceding  species,  mmima.  In  color  they  show  some  diversity  .and  not  one  has 
the  dark  stripe  on  the  arms.  Three  are  uniformly  very  light,  a dull  pale  cream 
color  on  the  dorsal  .side;  one  of  these  has  the  eirri  white  with  no  markings,  while 
in  the  second  a few  distal  .segments  of  the  largest  cirri  have  a dusky  blotch;  the 
third  has  the  cirri  dusky  or  purplish-gray.  The  two  other  specimens  have  more  or 
less  dusky  or  light  brownish-purple  blotches  on  the  braehials,  on  each  side,  but 
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these  are  not  conspicuous;  in  the  larger,  the  cirri  are  nearly  white,  but  in  the 
smaller  they  are  almost  lead-color. 

A seventh  specimen,  which  may  properly  be  called  a paratype,  was  taken  on 
Pearl  Shoal  in  1929;  the  arms  are  all  broken  and  the  cirri  are  nearly  all  gone  but  I 
do  not  hesitate  to  refer  it  to  the  present  species  as  the  pinnules  correspond  com- 
pletely and  such  cirri  as  are  present  agree  with  those  of  lepia.  The  color,  a uni- 
form light  shade  not  quite  white,  is  also  appropriate. 

This  species  is  the  most  Dorometra-like  of  any  of  the  four  Monilimctras  at 
Broome.  The  moniliform  character  of  the  first  pinnule  is  by  no  means  striking 
and  the  resemblance  of  the  comatulid  to  Dorometra  is  obvious. 


Monilimetra  poecila^  sp.  nov. 

Centrodorsal  low  hemispherical,  more  than  2 mm.  in  diameter,  the  small  bare 
area  at  the  pole  without  evident  cirrus  sockets;  cirri  XXXIII,  16-18,  crowded 
and  more  or  less  recurved  (fig.  9);  segments  short  and  wide,  the  first  three  are 
wider  than  long,  the  fourth  is  about  as  wide  as  long,  the  fifth  and  sixth  are  evi- 
dently longer  than  wide;  the  following  segments  are  about  as  long  as  the  distal 
width;  opposing  claw  low  and  insignificant;  terminal  claw  small  but  sharp  and 
curved;  while  the  cirri  are  flattened  on  the  sides  they  are  not  markedly  compressed. 

Radials  concealed;  I Br  low,  its  width  about  4 times  its  length;  axillaries  low 
pentagonal,  lateral  margins  very  short,  width  greater  than  length.  Synarthrial 
joints  not  at  all  close,  the  lower  brachials  in  particular  being  very  noticeably 
separated,  except  at  the  very  margin.  Arms  10,  rather  unequal,  longest  exceeding 
50  mm.;  several  are  regenerating  distally;  the  number  of  brachials  exceeds  140 
on  the  longest  arm.  The  form  of  the  brachials  and  the  position  of  the  syz}^gies  is 
essentially  as  in  nomiina. 

Pi  (fig.  10)  is  about  8 mm.  long,  with  some  20  segments,  of  which  the  basal 
are  as  wide  as  long  and  even  distally  the  length  exceeds  the  width  very  little,  yet 
owing  to  the  lack  of  constrictions  between  the  segments  the  moniliform  character 
of  the  pinnule  is  not  so  striking  as  might  be.  Po  is  similar  but  is  longer  and  stouter; 
the  number  and  relative  proportions  of  segments  is  about  the  same.  P3  is  con- 
spicuously larger  in  every  way,  nearly  20  mm.  long  with  about  24  segments.  P4 
is  very  similar  to  P3  and  little  if  any  smaller.  P5  and  subsequent  pinnules  decrease 
uniformly  in  size  to  about  Pu  or  P12  after  which  the  length  increases  a little  but 


^TTOU'tXos  = variegated,  in  reference  to  the  strikingly  handsome  coloration. 
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the  stoutness  does  not.  Spininess  of  distal  margins  of  pinnule  segments  more  or 
less  evident  on  P4-P10  but  is  not  very  eonsi>icuous. 

Color  (dry):  variegated,  wliitish,  yellow  and  purple;  ground  color  of  centro- 
dorsal,  cirri,  base  of  arms  and  pinnules,  whitish,  of  dorsal  side  of  arms,  yellow; 


Figs.  9 and  10.  Monilimetra  poecila:  9,  a cirrus;  10,  pinnules  pi — ps.  x 8. 


on  each  cirrus  segment  (excepting  the  most  proximal  and  the  two  terminal)  is  a 
conspicuous  purple  spot,  and  often  these  spots  tend  to  run  together  dorsally, 
making  an  incomplete  (sornetimes  complete)  girdle  around  the  segment;  each 
pinnule  has  8-10  purple  bands  of  somewhat  indefinite  position  and  completeness; 
each  basal  brachial  has  a large  purple  spot  on  eaeli  side  dorsally  but  beyond  the 
eighth,  the  spots  tend  to  coalesce  more  or  less  into  an  indefinite  band  of  dull 
purple  or  dusky;  the  regenerating  portions  of  the  arms  are  a uniform  light  yellow 
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without  markings  but  the  pinnules  borne  thereon  are  banded;  disk  variegated 
whitish  and  pui'ple. 

Holotype,  M.  C.  Z.  No.  956,  dredged  in  5-8  fms.  between  Cape  Vilaret  and 
Broome,  W.  A.  June,  1932. 

There  are  three  paratypes  but  all  are  more  badly  broken  than  is  the  holotype. 
One  of  these,  taken  at  the  same  time  and  place,  is  similar  in  size  and  structure  so 
far  as  can  be  determined,  but  is  much  darker  in  color,  the  yellow  on  the  arms  is 
pale,  the  purple  is  much  more  abundant  and  the  spots  have  coalesced  into  broad 
irregular  bands.  The  other  two  paratypes  show  the  same  contrast  in  color  but  it 
is  even  more  marked;  the  lighter  one  is  nearly  white  (possibly  the  yellow  has  been 
bleached  in  the  alcohol  in  which  it  is  preserved),  variegated  with  a dull  reddish- 
purple  (the  shade  may  have  been  altered  in  alcohol)  and  with  the  pinnules  less 
frequently  and  conspicuously  banded;  the  darker  specimen  is  deep  red-purple 
with  a whitish  mid-dorsal  line  on  the  I Br  series  and  the  pinnules  purple  and  white 
banded  as  usual. 

This  unusually  lovely  comatulid  is  very  sensitive  to  handling  and  only  the 
holotyjDe  has  any  arms  still  attached  to  the  calyx.  Two  of  the  paratypes  were 
taken  September  5,  1929,  “at  extreme  low  water,  far  south  of  the  jetty”  at 
Broome.  My  field  notes  go  on  to  say,  “ten  long,  slender,  very  graceful  arms; 
finely  variegated  with  purple  and  white;  very  dehcate  and  went  all  to  pieces  in 
pail,  breaking  the  arms  up  into  little  bits.”  When  the  two  specimens  taken  in 
1932  were  dredged  the  present  holotype  was  very  little  damaged,  so  it  was  possible 
by  plunging  it  at  once  into  strong  alcohol  to  get  a very  good  specimen,  even  the 
cirri  remaining  in  place.  Obviously  this  fine  species  cannot  be  considered  at  all 
common  in  the  Broome  region. 


Monilimetra  bicolor^  sp.  nov. 

Centrodorsal  low,  hemispherical,  about  2 mm.  in  diameter,  almost  com- 
pletely covered  with  cirri,  which  are  about  XXXVIII,  15-17,  crowded  and  more 
or  less  recurved  (fig.  11) ; segments  4-6  elongated,  more  than  twice  as  long  as  the 
diameter  of  the  nearly  cylindrical  middle ; succeeding  segments  longer  than  wide 
and  increasingly  compressed ; opposing  claw  sharp  and  rather  prominent ; terminal 
claw  sharp  but  not  strongly  curved. 

RadiaLs  concealed;  I Br  low,  its  width  at  least  4 times  its  length;  axillaries 

^ bicolor  = of  two  colors,  in  reference  to  the  characteristic  coloration. 


56 


memoir:  museum  of  comparative  zoology 


low  pentagonal  with  the  lateral  margins  very  short  and  the  width  much  greater 
than  the  length.  Synarthrial  joints  very  open  at  least  as  far  as  the  ninth  or  tenth 
brachial.  Arms  10,  approximately  equal,  about  35-40  mm.  long;  the  number  of 
bracliials  exceeds  SO;  the  character  of  the  brachials  and  position  of  the  syzygies  is 
essentiall}"  as  in  noynima. 


Figs.  11  and  12.  Monilimetra  bicolor:  11,  a cirrus;  12,  pinnules  pi — ps.  x S. 


Pi  is  5 or  0 mm.  long  with  some  20  segments,  the  basal  ones  short  and  wide, 
the  distal  somewhat  longer  than  wide;  on  the  whole  the  pinnule  is  quite  monili- 
forni.  P2  is  longer  and  less  inoniliform  but  has  about  the  same  number  of  seg- 
ments. P3  is  much  longer  and  stouter,  12-15  mm.  long  with  about  25  segments, 
all  but  the  ]:>asal  2 or  3 much  longer  than  wide.  P4  is  almost  as  long  and  stout  as 
P3,  while  Ps  is  markedly  smaller  and  Pio  is  the  smallest  of  the  pinnules.  Spinincss 
of  distal  margins  of  pinnule  segments,  not  very  marked  but  with  a lens  it  is  evi- 
dent on  the  basal  and  middle  joints  of  pinnules  3-10. 

Color  (diy)-  calyx  and  basal  part  of  arms,  deep-purple;  pinnules  (except 
some  of  the  larger  basal  ones)  lighter  and  distally  quite  light,  so  the  arms  appear 
distinctly  lighter  near  tips;  cirri  pure  white  in  striking  contrast,  the  very  basal 
segments,  however,  arc  deep  purple. 
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Holotype,  AI.  C.  Z.  No.  946  from  5-8  fms.,  between  Cape  Villaret  and 
Broome,  W.  A.,  June,  1932. 

There  are  three  paratypes  as  follows: 

Near  False  Cape  Bossut,  September,  1929.  1 specimen  like  the  holotype,  but  all 


Near  entrance  to  Roebuck  Bay,  June,  1932.  1 specimen  somewhat  larger  and 


Pearl  Shoal,  7 fms.  September  26,  1929.  1 superb  specimen.  Anns  about  60  mm. 


This  species  is  very  close  to  nomima  and  might  perhaps  be  considered  a color 
form  of  that  species  but  the  difference  in  tlie  cirri  seems  to  be  constant  and  the 
coloration  of  the  present  form  is  so  striking  it  seems  better  to  regard  it  as  a dis- 
tinct species.  It  is  evident  that  it  cannot  he  considered  common  in  the  Broome 
region. 


The  collection  of  sca-stars  contains  4270  specimens,  representing  46  genera 
and  104  species.  Of  the  genera  3 are  new,  one  being  simply  a subdivision  of  the 
old  genus  Anthenea,  while  each  of  the  other  two  is  based  on  a single  specimen  of  a 
sea-star  so  very  unusual  as  to  necessitate  a new  generic  group.  Of  the  104  species, 
no  fewer  than  29  represent  hitherto  undescribed  species,  of  which  a dozen  belong 
to  the  family  Asterinidie  and  half  a dozen  others  represent  the  old  genus 
Anthenea,  in  a broad  sense. 

The  new  genera  are : 

Styphlaster,  type  S,  notabilis  sp.  nov.  Monotypic. 

Gymnanthenea,  type  Anthenea  globigera  Dod.  There  is  a second  species  at  the 


cirri  and  most  pinnules  are  wanting. 


darker  than  the  type  (pinnules  are  dark);  all  cirri 
wanting;  arms  about  50  mm.  long. 


long,  cream-white,  but  pinnules  on  basal  10-18  mm.  of 
each  arm,  red-purple  in  sharp  contrast;  cirri  pure  white. 


asteroidea 


Abrolhos  Islands,  W.  A. 


Maxasterina,  type  J/.  longispina  sp.  nov.  Monotypic. 

The  29  new  species  are  scattered  through  16  genera,  as  follows: 
Astropecten  pulcherrimus  \V.  A.,  Broome. 


Luidia  hexactis 
Archaster  laevis 
Goniodiscaster  acanthodes 
Goniodiscasier  bicolor 


W.  A.,  Montgomery  Reef,  Collier  Bay. 


W.  A.,  Broome. 
\V.  A.,  Broome. 
W.  A.,  Broome. 
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Styphlaster  noiahilis 

W.  A.,  Broome. 

Anihenoides  dubius 

W.  A.,  Broome. 

Gijmimidhenea  laeins 

W.  A.,  Abrolhos  Islands. 

Anthenea  acanthodes 

Q.,  Port  Curtis. 

Anihenea  crassa 

Q.,  Port  Curtis. 

Anihenea  elegans 

W.  A.,  Broome. 

Anthenea  obesa 

W.  A.,  Geraldton. 

Anthenea  polygnatha 

W.  A.,  Broome. 

Bunaster  variegaius 

W.  A.,  Bunkers  Bay. 

Aslerina  alba 

Lord  Howe  Island. 

Asterina  heieraciis 

Lord  Howe  Island. 

Aslerina  lutea 

W.  A.,  Broome. 

Asterina  perplexa 

Lord  Howe  Island. 

Disasterina  spinulifera 

W.  A.,  Broome. 

Ma?iasterina  longispina 

W.  A.,  Rottnest  Island. 

Paranepanthia  rosea 

W.  A.,  Rottnest  Island. 

Patiriella  brevispina 

W.  A.,  Bunbury. 

Patiriella  nigra 

Lord  Howe  Island. 

Nepanthia  magnispina 

W.  A.,  Augustus  Island. 

Nepanihia  tenuis 

W.  A.,  Broome. 

Nepanthia  variabilis 

W.  A.,  Broome. 

Parasterina  occidentalis 

W.  A.,  Point  Peron. 

Echinaster  varicolor 

W.  A.,  Broome. 

Astrostole  insularis 

Lord  Howe  Island. 

As  shown  by  the  above 

list  Lord  Howe  Island  is  the  home  of  5 of  the  new 

species,  and  Port  Curtis,  Queensland  of  2;  all  the  remaining  22  are  Western 
Australian.  Captain  Bardwell  secured  2 of  these  at  or  near  Augustus  Island,  while 
the  \’icinity  of  Broome  is  the  home  of  13.  The  coast  from  Geraldton  southward 
to  Bunkers  Bay,  with  its  outlying  islands  (Abrolhos,  Rottnest)  provides  the  type 
localities  for  7 species. 

Sea-stars  are  the  most  generally  observed  and  collected  of  Australian  echino- 
derms.  The  more  or  less  striking  form  and  the  frequently  brilliant  colors  make 
even  a pearl-shell  diver  stop  and  look,  while  fishermen  of  all  sorts  are  apt  to  bring 
them  in,  now  and  again,  as  a part  of  their  spoil.  The  clear  waters  and  firm  sandy 
bottoms  in  the  vicinity  of  Broome  make  that  part  of  the  Australian  coast  the 
richest  collecting  ground  for  a student  of  sea-stars,  no  less  than  one-tliird  (35)  of 
the  present  list  having  been  taken  in  that  region.  The  Barrier  Reef  area  also  has 
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a notable  sea-star  fauna  but  is  not  so  well  represented  in  the  present  list  since  we 
did  not  do  any  collecting  there.  On  the  southern  coast  of  tlie  continent  the  aster- 
oid fauna  is  less  abundant  but  is  notable  for  many  characteristic  genera  and 
species,  of  which  only  a few  appear  in  tlie  present  work.  Western  Australia 
between  Geraldton  and  Alliany  has  a very  considerable  number  of  sea-stars, 
many  of  which  arc  characteristic  of  that  coast.  In  all  regions,  the  smaller  species 
live  beneath  rock  fragments  or  in  crannies  and  holes  in  the  rocks  while  the  larger 
ones  commonly  lie  more  or  less  exposed  on  the  bottom.  A few  species  frequent 
wharf  piles  or  lie  buried  just  ])elow  the  surface  on  a sandy  bottom,  but  none  will 
be  found  where  the  w-ater  is  brackish  or  befouled  wdth  mud. 

The  literature  dealing  with  Australian  sea-stars  is  fairly  extensive.  Sladen^s 
monumental  work  on  the  ^^Challenger’’  Asteroidea  (1889)  is  of  course  invaluable. 
Bell’s  report  on  the  '^Alert”  collection  (1884)  suffers  from  that  wTiter’s  well- 
known  idiosyncrasies.  My  reports  on  the  ^^Thetis”  Echinoderms  (1909),  the 
ecliinoderms  of  the  Western  Australian  Museum  (1914),  the  ^^Endcavour” 
echinoderms  (1916),  the  Echinoderms  of  Torres  Strait  (1921),  ^'Some  Echino- 
derms from  ^yest  Australia”  (1923),  and  the  echinoderms  of  the  South  Australian 
Museum  (1928)  all  contain  more  or  less  material  concerning  sea-stars.  Fisher’s 
admirable  and  always  trustworthy  monographs  (1906,  1911,  1919,  1928,  1930) 
and  Doderlein’s^  very  helpful  accounts  of  Semon’s  Torres  Strait  sea-stars  (1896) 
and  of  the  ^^Siboga”  asteroids  (1917,  1920,  1935)  are  indispensable.  Doderlein’s 
small  monographs  on  Anthenea  (1915)  and  Oreaster  (1916)  are  also  valuable.  In 
very  recent  years,  Livingstone  has  published  a number  of  excellent  papers  (1930- 
1936)  which  warrant  the  belief  that  Australian  sea-stars  now"  have  a master, 
w’hose  w^ork  will  be  w^orthy  of  the  rich  and  fascinating  field  into  w^hich  he  has 
entered.  In  the  study  of  the  present  collection,  I have  had  the  very  great  advantage 
of  constant  correspondence  with  both  Fisher  and  Livingstone.  The  latter  has  seen 
nearly  all  of  the  collections  and  the  former  has  examined  many  of  the  more  inter- 
esting or  perplexing  specimens.  The  unfailing  interest  and  helpful  suggestions  of 
these  colleagues  have  been  of  incalculable  value  and  have  no  doubt  saved  me  from 
errors.  If  any  serious  blunders  are  detected  in  the  present  account  of  Australian 
sea-stars,  it  will  be  the  fault  of  the  writer  only  and  in  spite  of  my  colleagues’ 
cheerful  readiness  to  help.  Through  Mr.  Livingstone,  the  Australian  Museum, 
has  generously  loaned  me  material  of  the  greatest  importance  for  my  attempts  to 
elucidate  the  perplexing  genera  Anthenea  and  Nepanthia. 

1 The  recent  death  of  Dr.  Doderlein  is  a great  blow  to  all  students  of  echinoderms,  for  the  care  with 
which  his  work  was  done  and  his  sound  judgment  made  his  work  invaluable  to  his  colleagues  even  when 
we  could  not  accept  his  conclusions. 
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In  collecting  sea-stars,  little  care  need  be  used  in  the  handling,  save  in  the 
case  of  Luidia.  In  this  genus,  there  is  a tendency,  when  roughly  or  even  carelessly 
handled,  to  constrict  muscles  at  the  base  of  each  arm  which  autotomously  sever 
the  arm  from  the  disk;  once  this  process  begins  it  is  almost  impossible  to  check  it. 
But  if  the  specimen  can  be  placed  in  a basin  of  fresh  sea-water  before  the  impulse 
starts,  narcotization  with  Ep.som  salts  (MgSOO  is  usually  easy,  after  which  killing 
can  be  done  without  danger  of  injury.  All  sea-stars,  so  far  as  ray  experience  goes, 
are  very  susceptible  to  Epsom  salts,  after  the  use  of  which,  they  may  be  placed  in 
alcohol  or  formalin  for  killing.  They  may  be  left  in  alcohol  indefinitely  but  never 
in  formalin  more  than  a few  hours,  at  the  most.  If  they  are  to  be  dried,  the  for- 
malin (about  4%  of  the  commercial  fluid)  should  contain  some  corrosive  subli- 
mate (HgCl2)  — not  too  much  or  a whitish  film  may  form  on  the  .specimen; 
something  less  than  1%  HgCl2  is  ample.'  Better  specimens  of  many  sea-stars, 
particularly  those  with  arms  of  considerable  bulk,  may  be  prepared  if  instead  of 
being  narcotized  they  are  kilted  by  being  transferred  directly  from  sea-water  to 
fresh-water;  they  may  later  be  placed  in  the  corrosive-formalin  until  completely 
saturated  therewith  and  then  dried  as  rapidly  as  possible  in  the  shade  or  in  an 
oven,  not  too  hot.  The  colors  of  sea-stars  are  lamentably  evanescent  and  it  is 
impossible  to  retain  them  in  Museum  material,  except  when  they  are  dull  and  of 
little  interest.  Alcoholic  specimens  always  bleach  more  or  less  but  specimens 
killed  quickly  in  corrosive-formalin  and  then  dried  rapidly  and  thoroughly,  may 
retain  a considerable  amount  of  pigment  and  will  hold  for  years  more  or  less 
resemblance  to  the  living  animal. 


ASTROPECTINIDAE 
Astropecten  graxulatus 
Plate  1,  fig.  1 

Muller  and  Troschel,  1S42.  Syst.  Ast.,  p.  75. 

This  is  the  common  sea-star  at  Broome,  occurring  in  consideralile  numbers 
on  the  sandy-mud  bottom  of  Roebuck  Bay,  near  normal  low  water  mark  and 
further  out.  Most  of  the  specimens  seen  were  of  moderate  size,  with  R = 50-75 
mm.  but  many  larger  ones  were  taken  with  R = 100-118  mm.;  the  smallest  at 

* Dr.  R.  T.  Jackson  has  prejrared  beautiful  dried  specimens,  using  simidy  a very  dilute  solution  of  cor- 
rosive sublimate.  His  account  of  his  method  should  be  consulted  (1930). 
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hand,  with  10  superomarginals  in  each  series,  has  R = 7 mni.,  r = 3 mm.,  and  br  = 
3.5  mm.  while  in  the  largest  with  45  superomarginals,  R = 11S  mm.,  r = 22  mm., 
and  1)1’  = 25  mm.  The  change  of  form  from  youth  to  age  is  therefore  very  great, 
the  ratio  of  R to  r and  br  undergoing  a marked  alteration;  in  youth  R = 2.3r  and 
2 br  while  in  the  full  grown  adult  R = 5.4r  and  4.75brb  But  the  adult  ratios  are 
approximately  reached  while  granulatus  is  still  less  than  half  grown;  specimens 
with  R = 50  mm.  have  very  nearly  the  proportions  of  adults.  It  is  of  interest  to 
note  that  while  the  arm  increases  in  length  from  7 to  50  mm.,  i.e.,  7x,  the  number 
of  superomarginals  has  increased  only  from  10  to  30,  i.e.,  3x;  when  the  arm  reaches 
118  mm.,  i.e.,  17x  the  youthful  length,  there  are  only  45  superomarginals;  the 
arm-length  has  thus  increased  about  four  times  as  fast  as  the  number  of  supero- 
marginals. 

In  life,  the  dorsal  surface  of  this  sea-star  is  a deep  bluish-gray,  very  similar 
to  the  color  of  the  sandy  mud  in  which  it  lives;  this  color  disappears  completely 
in  preserved  specimens.  The  lower  surface  and  marginal  spines  are  pure  white; 
the  pedicels  are  cream-colored.  In  young  individuals  when  R = 12-15  mm.,  the 
tips  of  the  arms  arc  dusky;  as  the  arms  increase  in  length  this  dusky  area  forms 
a band  across  the  tip;  when  R = 20  mm.,  a second  dusky  area  may  appear  and 
form  another  band  across  the  arm.  These  bands  are  broAvn  in  color  when  fully 
formed  and  brown  areas  now  appear,  in  many  individuals,  on  the  disk  in  the  inter- 
radii. As  the  specimens  increase  in  size,  these  bands  and  areas  break  up  into  irreg- 
ular blotches  and  spots  occupying  the  same  general  positions  near  the  middle  of 
the  arm  and  in  the  interradii.  They  reach  their  maximum  development  when 
R = 50-60  mm.;  after  that  they  begin  to  disappear  and  in  specimens  with  R = 
100  mm.,  they  are  poorly  defined  or  lacking.  Specimens  dredged  on  a bottom  of 
ordinary  sand  in  5-7  fms.  were  more  yellowish-gray  or  brownish  than  those 
found  at  and  near  low  watermark  around  the  jetty  at  Broome.  In  the  intertidal 
zone,  this  Astropecten  was  easily  detected  when  the  tide  was  out  by  the  star- 
shaped figure  in  the  sand,  caused  presumably  by  the  water  currents  among  the 
paxilla)  of  the  dorsal  surface;  hence  the  size  as  well  as  the  form  of  the  sea-star  was 
indicated  though  the  animal  itself  was  wholly  buried. 

Some  years  ago,  I recorded  Asiropecteu  granulatus  from  South  Africa  (1923, 
Ann.  So.  Afr.  Mus.,  13,  p.  250),  the  identification  being  based  on  a dozen  speci- 
mens with  R = 7.5-38  mm.,  and  I even  affirmed  that  Sladen’s  species  nw)iacauthus 

^ It  must  be  constantly  borne  in  mind  that  the  form  and  proportions  of  sea-stars  are  often  modifieil 
to  a notable  degree  by  the  method  of  preservation;  dry  specimens  are  greatly  affected  by  the  rapidity  or 
slowness  of  drying.  This  is  particularly  true  in  Astropecten. 
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was  the  same  thing.  Now  that  a large  amount  of  material  is  available,  it  is  per- 
fectly clear  that  7}wnacanthiis  is  a distinct  species  and  the  two  can  be  easily  dis- 
tinguished. Comjiarison  of  the  South  African  specimens  with  the  material  from 
Broome  indicates  that  it  is  quite  different  and  further  study  suggests  that  it  is 
nearer  to  A.  notograpim  Sladen  than  to  any  species  hitherto  described.  Hence 
gramdatus  should  be  deleted  from  the  list  of  South  African  sca-stars. 

The  53  specimens  of  gramdatus  at  hand  were  all  taken  in  or  near  Roebuck 
Bay,  mostly  in  the  vicinity  of  the  jetty  at  Broome. 


Astropecten  hartmeyeri 
Doderlein,  1017.  ‘'Sihoga^'  Ast.:  Astropecten,  p.  15G. 

The  material  upon  which  this  species  is  based  was  collected  at  Shark  Bay, 
Western  Australia.  It  is  not  surprising  therefore  that  it  proves  to  be  a common 
sea-star  in  the  vicinity  of  Broome,  but  it  is  interesting  to  note  that  the  range 
extends  still  further  to  the  northeast  as  far  as  Augustus  Island,  where  Captain 
Bardwell  collected  3 fine  specimens. 

The  largest  of  those  taken  at  Broome  has  R = S2  mm.  and  is  therefore  nearly 
twice  as  largo  as  the  type  material,  but  a still  larger  specimen  is  at  hand,  in 
which  R = 110  mm.,  r=18  nnn.  and  br  = 20  mm.  The  arms  are  thus  relatively 
more  slender  than  in  Doderlein's  material  but  this  is  what  would  be  expected,  as 
shown  by  the  measurements  given  for  A.  gramdatus  (See  p.  61).  This  very  large, 
dried  specimen  belongs  to  the  Western  Australian  Museum  and  is  from  the  coast 
of  that  State  but  the  exact  locality  if  not  known.  The  color  is  very  dark,  an 
apparentl}^  uniform  brown  without  any  markings,  quite  different  from  the  hand- 
somely marked  smaller  specimens,  but,  except  that  the  spinulation  is  much 
coarser  than  in  the  Broome  material,  the  resemblance  of  this  big  individual  to 
the  smaller  ones  is  surprisingly  close.  The  largest  Broome  specimen  is  the  darkest 
of  that  series  but  is  as  clearly  marked  as  the  smaller  ones;  the  smallest  (R  = 10- 
14  mm.)  are  very  light,  except  for  the  darker  markings.  A single  specimen,  taken 
between  Broome  and  Wallal,  with  R =30  mm.,  is  very  dark  and  the  markings  are 
difficult  to  make  out;  such  an  individual  might  easily  grow  into  a dark,  unicolored 
adult. 

Tlie  specimens  from  Augustus  Island  are  noticealdy  different  from  those 
taken  at  Broome  in  the  much  wider  rays;  R = 00  mm.,  while  r and  br  are  each 
about  15  mm.  A Broome  specimen  with  R =05  mm.  lias  r and  lir  only  12-13  mm. 
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and  this  is  the  usual  ratio  in  the  adult  Broome  material,  but  some  of  the  smaller 
specimens  have  R only  =4  r.  The  color  of  the  Augustus  Islands  specimens  also 
sets  them  apart,  for  while  the  dark  markings  are  evident,  the  ground  color  is 
dull  and  there  is  a dingy  pink  tinge  evident,  particularly  on  the  lower  surface. 
This  may  however  be  artificial  due  to  some  chance  element  in  their  preservation, 
for  they  are  admirably  dried. 

^^^lether  hartmeyeri  is  really  distinct  from  zebra  Sladen  seems  to  me  rather 
doubtful  but  the  only  specimens  of  zebra  available  for  comparison  are  too  young 
to  be  of  real  service.  Larger  collections  from  Northeastern  Australia  are  necessary 
for  a final  decision. 

The  31  specimens  of  hartmeyeri  at  hand  come  from  the  following  places,  all 
on  the  coast  of  Western  Australia. 

Augustus  and  Champagay  Islands,  October,  1933.  Capt.  Beresford  E. 
Bardwell  leg.  3 specimens. 

Broome,  5-8  fms.,  September,  1929.  2 specimens,  adult. 

Broome,  Pearl  Shoal,  5-S  fms.,  September,  1929.  4 specimens,  young. 

Broome  and  vicinity,  5-8  fms.,  June,  1932.  20  specimens,  adult  and  young. 

Between  Broome  and  Wallal,  1930.  R.  A.  Bourne  leg.  1 small  adult.  Loaned 
by  the  Australian  IMuseum. 

Locality  unknown.  1 very  large  adult.  Loaned  by  the  Western  Austra- 
lian Museum. 


Astropecten  monacanthus 
Sladen,  1883.  Jour.  Linn.  Soc.  London:  Zool.,  17,  p.  263. 

Sladen’s  types  were  only  half-grown  but  Doderlein  (1917,  p.  150)  has  given 
a good  account  of  this  sea-star  with  excellent  figures.  It  is  a widespread  species 
of  the  Indian  Ocean,  and  has  been  taken  previously  on  the  northwestern  coast  of 
Australia.  It  is  not  very  common  in  the  \dcinity  of  Broome  and  was  not  taken 
above  the  lowest  tide  mark  or  near  the  jetty,  but  there  are  13  specimens  at  hand, 
of  which  4 young  ones  were  dredged  in  September,  1929,  near,  if  not  in.  Roebuck 
Bay,  one  half-grown  individual  (a  loan  from  the  Australian  Museum)  was  taken 
by  Mr.  R.  A.  Bourne,  in  1930  between  Broome  and  Wallal,  and  8 were  dredged  in 
June  1932  in  5-8  fms.,  southwest  of  Broome;  the  last  lot  range  from  veiy  j'oung 
ones  with  R = 7 mm.  to  an  adult  with  R = 48  mm.,  the  largest  specimen  yet  re- 
corded. In  this  .specimen  r = 11  mm.  and  hr  = 12.5  mm.,  so  that  R is  a little  more 
than  4r  and  a trifle  less  than  4br.  A rather  marked  change  in  form  occurs  after 
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R = 1G-1S  mm.  Prior  to  that  the  arms  are  pointed,  their  width  at  base  is  more 
than  one-third  R and  the  sides  are  straight;  thereafter  the  arms  become  blunt, 
the  width  at  base  is  proportionately  less  but  near  tip  is  more,  and  the  sides  curve 
inward  distally. 

The  color  in  life  (gi*ayish,  more  or  less  e\ddently  blotclied  with  dusky  or 
brown,  particularly  near  the  middle  of  the  arms  or  distal  thereto)  is  so  much  like 
that  of  granulatus  that  the  two  species  wei'e  confused  during  collecting  and  only 
after  they  were  dried  and  examined  with  a lens  were  the  very  obvious  differences 
between  the  two  species  noticed.  The  opinion  I expressed  some  years  ago  (1923, 
Ann.  S.  Afr.  Mus.,  13,  p.  250)  that  the  two  species  are  identical  is  quite  wrong. 
The  difference  in  the  spinulation  of  the  iiiferomarginals  is  not  emphasized  by 
Sladen  but  Dbderlein’s  figures  (1917,  pi.  XATI)  bring  it  out  fairly  well.  The  flat, 
rounded  scale-like  spines  which  cover  the  iiiferomarginals  in  monacanlhiis  are 
recognizable  even  in  specimens  in  which  R=only  7 mm.  and  are  distinetive  in 
specimens  with  R = 13  mm.  The  conspicuously  flattened  and  widened  outer 
adambulacral  spines  of  monacanthus  are  also  distinctive  after  R = 12  mm.,  and 
in  large  specimens  (R  =40-50  mm.)  the  difference  in  the  shape  of  the  arms  is  ob- 
vious. 


Astropecten  polvacanthus 
Muller  and  Trosciiel,  1842.  Syst.  Ast.,  p.  G9. 

We  met  with  this  species  only  at  Port  Jackson,  from  wliich  place  it  has  long 
been  known.  There  2 specimens,  with  R=  about  60  mm.,  were  dredged  near 
Middle  Head,  November  21,  1929.  In  life  the  coloration  was  striking;  the  pax- 
illar  area  of  the  dorsal  surface  was  deep  purple,  while  the  oral  surface  was  more  or 
less  red-orange,  with  the  margins  ]iale  yellow;  the  marginal  plates  were  more  or 
less  purplish  doi’sally  but  faded  out  into  yellow  orally.  These  fine  colors  have 
entirely  disappeared  in  the  dry  specimens. 

Mr.  Melbourne  Ward  has  generously  sent  me  2 unusually  large  and  striking 
specimens  labelled:  ^^I^eaches.  Lindeman  Island.  Aug.  1934.'^  This  locality  is  on 
the  Barrier  Reef  not  far  from  Port  ]\Iaekay,  Queensland,  One  of  the  specimens 
has  R = 105  mm.  (or  more)  and  r only  21 : it  is  thus  a little  larger  than  MlUler  and 
Troschel’s  ty])e-specimen  (see  Dbderlein,  1917,  p.  135)  and  the  rays  arc  a little 
narrower.  The  color  is  a rather  bright  brown  with  the  unusually  long  marginal 
spines  whitish;  many  of  the  inferomarginal  spines  are  10  to  11  mm.  long  and  little 
more  than  a millimeter  wide,  quite  flat  but  sharply  pointed.  The  other  specimen 
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is  a little  smaller  and  the  color  is  a gray-brown  with  the  spiiies  white.  The  mar- 
ginal spines  are  as  conspicuous  as  in  the  larger  specimen  and  even  more  bristling; 
several  are  12  ram.  in  length;  they  are  as  a rule  somewhat  less  flattened  than  in 
tlie  other  individual.  On  the  whole  the.se  specimens  resemble  more  closel}'  one 
in  the  ^I.  C.  Z.  collection  from  Zanzibar,  with  R = S5  mm.,  than  they  do  the  Port 
Jackson  specimens,  with  their  shorter,  wider  raj’s. 

Astro PECTEN  preissii 
Mcller  and  Troschel,  1S43.  Arch.  f.  Natnrg.  9,  1,  p.  119. 

Southwestern  Australia  is  the  type  locality  for  this  fine  species  but  the  range 
extends  eastward  along  the  southern  coast  at  least  as  far  as  St.  Mncent  Gulf. 
Alichaelsen  and  Hart mej'er  found  it  near  Fremantle  anti  also  near  Albany,  W.  A. 
Doderlein  (1917,  p.  162)  suggests  that  the  latter  specimens  represent  a local  form 
which  he  calls  albanicus,  but  some  of  our  specimens  from  Fremantle  correspond 
very  closely  with  the  description  given,  though  they  are  less  like  the  figure.  Only 
further  collecting  in  southwestern  Australia  can  determine  whether  the  wide- 
armed form  is  a constant  variety  but  I am  inclined  to  doubt  it. 

Between  Fremantle  and  Garden  Island  this  sea-star  is  quite  common  and 
we  secured  a good  series  ranging  from  R=6  mm.  to  R = 155  mm.  In  the  very 
small  specimens  the  rays  arc  of  course  notably  short  and  R = only  2r;  when  R = 
32  mm.,  the  proportion  is  R=4r;  at  70  mm.  R = 5r;  at  126  mm.,  r = 6r;  and  at 
15.5  mm.,  R = 7r.  In  the  last  mentioned  specimen,  there  are  78  supcromarginals, 
and  a number  of  them  scattered  here  and  there  bear  small  erect  spines  as  in 
Doderlein’s  largest  specimen. 

In  life,  there  are  two  color  forms  but  as  the  colors  fade  completely  after 
drying  and  all  a.ssume  the  usual  “museum-color,”  no  other  difference  can  be 
detected.  The  possibility  of  this  being  a secondary  sex  character  deserves  investi- 
gation. Alost  commonly  the  color  is  yellowish-brown  or  brownish-orange,  with 
the  distal  ends  of  the  inferomarginal  plates  orange.  In  striking  contrast,  the  other 
form  is  rich  violet.  Both  are  unicolor  without  markings. 

The  material  in  hand  consists  of  40  specimens  from  the  following  localities: 
Western  Australia:  Shark  Bay,  2 fms.,  December,  1923.  1 adult.  Loaned  by  the 

Western  Australian  Museum. 

Between  Fremantle  and  Garden  Island,  2-3  fms.,  October, 
1929.  30  specimens,  3'oung  and  adult. 

Locality  doubtful.  9 specimens,  jmung. 
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Astropecten  schayeri 
Doderlein,  1917.  “ Siboga”  Ast.;  Astropecten,  p.  CO. 

It  is  a matter  of  great  interest  to  find  in  tlie  ^'ictoria  National  Museum  at 
^Melbourne,  a specimen  of  this  remarkable  Astroiiecten.  It  is  of  almost  exactlj^ 
the  same  size  and  appearance  as  the  type  but  is  in  somewhat  better  condition. 
The  group  of  actinolateral  plates  in  each  interradial  area  is  very  striking  as  are 
the  very  numerous  adambulacral  and  oral  spines.  Doderlein’s  opinion  that  this  is 
the  most  primitive  of  known  Astropectens  seems  to  me  quite  justifiable. 

The  unique  holot3’’pe  was  taken  in  “Tasmania”  and  is  now  in  the  Berlin 
Museum.  The  iMelbourne  Museum  specimen  bears  the  label  “Portland,  Victoria. 
Presented  by  Goldstein,  19.4.79.”  The  resemblance  of  this  species  to  A.  pcctinatus 
Sladen  from  the  southeastern  coasts  of  Australia  is  striking,  and  one  is  at  first 
inclined  to  think  them  identical,  but  in  addition  to  the  important  difference  in 
the  actinolateral  plates,  which  Doderlein  stresses,  the  difference  in  the  large  spines 
of  the  inferomarginal  plates  is  veiy  great,  the  adambulacral  armature  is  different 
and  the  madreporite  is  more  nearly  marginal  in  schayeri. 

Astropecten  triseriatus 
Muller  and  Trosciiel,  1S43.  Arch.  f.  Natiirg.  9,  1,  p.  IIS. 

On  October  14,  1929,  while  dredging  between  Fremantle  and  Garden  Island, 
we  took  an  arm  fragment  of  an  Astropecten  which  was  conspicuously  different 
from  pi'eissii,  the  common  Astropecten  of  that  area.  The  superomarginal  plates 
bore  many  spines  in  striking  contrast  to  the  unarmed  superomarginals  of  preissii. 
The  dorsal  surface  of  the  fragment  was  grayish,  the  sides  and  lower  surface 
cream-color  or  yellowish.  The  fragment  is  about  50  mm.  long,  20  mm.  wide  at 
one  end,  15  ram.  at  the  other.  Comparison  with  a specimen  of  triseriatus  loaned 
by  the  Western  Australian  Museum,  in  which  R = 80  mm.,  shows  that  the  frag- 
ment is  part  of  the  middle  of  the  arm  of  a triseriatus  in  which  R = about  110  mm. 
The  type  locality  for  the  species  is  Southwestern  Australia  but  it  seems  to  be  rare 
and  few  specimens  are  known.  Doderlein  (1917,  p.  126)  records  one,  with  R = 
97  mm.,  from  Northwe.stern  Australia  which  he  compares  with  the  type,  a much 
smaller  individual.  The  specimen  loaned  by  the  museum  at  Perth  is  in  good  condi- 
tion, though  one  ray  is  regenerating.  R = S0  mm.,  r = 16,  R = 5r.  Nearly  all  the 
superomarginal  plates  have  3 erect  spines  and  some  have  4.  This  individual  was 
found  at  South  Beach,  Fremantle,  in  November,  1932. 
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Astropecten  vappa 

Muller  and  Troschel,  1S43.  Arch.  f.  Naturg.,  9,  1,  p.  119. 

The  type  of  this  species  is  a very  small  specimen  in  the  Berlin  ^Museum  with 
R = 23  mm.  Of  the  7 specimens  at  hand,  4 are  of  approximately  the  same  size, 
but  3 are  much  larger.  One  has  R =40  mm.  and  is  a fairl}^  typical  example  of  the 
species.  Together  with  a smaller  specimen  it  bears  a label  with  a note  on  the 
color  in  life  but  there  is  no  locality  given.  The  note  on  color  is  written  on  the  back 
of  an  Australian  Aluseum  label  and  reads:  ^T^ale  gray  dorsally,  more  or  less  cream 
orally  and  marginally,  with  interradial  superomarginal  spines  tipped  with  bright 
brown-orange.^'  There  is  little  doubt  that  these  specimens  were  dredged  near 
Middle  Head,  Port  Jackson,  November  21,1929.  The  species  has  long  been  known 
from  the  New  vSouth  Wales  coast  though  unfortunately  misidentified  by  both 
Whitelegge  (who  called  it  triscriatus)  and  myself  (who  called  it  pectinatus),  as 
Doderlein  long  ago  pointed  out  (1917,  p.  125).  My  accounts  of  pectinatus  in  the 
^‘Thetis’'  Report  (1909)  and  in  the  ^‘Endeavour”  Report  (1916)  undoubtedly 
refer  to  vappa;  the  only  excuse  that  can  be  offered  is  that  vappa  was  quite  inade- 
quately known  prior  to  1917,  when  Doderlein's  masterly  revision  of  the  genus 
Astropecten  was  published,  bringing  order  out  of  chaos  and  making  all  students  of 
sea-stars  his  lasting  debtors. 

Besides  the  two  specimens  from  Port  Jackson  there  are  three  young  indi\dd- 
uals  from  the  southwestern  coast  of  Australia,  given  to  me  by  Professor  E.  W. 
Bennett.  One  is  very  well  preserved  but  lacks  a locality  label.  The  others  are 
obviously  from  beach  wrack  and  are  labelled:  ‘‘Drift  on  Middleton  Beach,  Febru- 
ary, 1929.  E.  W.  Bennett."  Middleton  Beach  is  near  Albany,  W.  A.  The  type 
locality  for  vappa  is  Southwestern  Australia  and  it  has  been  recorded  from  Shark 
Bay,  W.  A.  by  Doderlein  (1917). 

Mr.  Melbourne  Ward  has  kindly  sent  two  specimens  of  vappa  bearing  the 
label:  “Sand  flats.  Lindeman  Island,  Cumberland  Group,  Queensland.  July- 
October,  1934."  This  is  much  the  most  northern  point  at  which  vappa  has  been 
taken.  These  individuals  are  about  half  grown,  with  R = 60-68  mm.  The  color 
seems  to  have  undergone  little  change;  the  upper  surface  is  variegated  light  and 
dark  gray;  the  lower  is  cream-white.  The  superomarginal  spines  are  relatively 
few  and  very  small,  but  the  inferomarginals  are  very  long  (often  6-7  mm.)  and 
conspicuous. 
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Astropecten  velitaris 
Vox  Martens,  1S65.  Arcli.  f.  Xatui*".,  31,  1,  p.  300. 

This  East  Indian  sea-star  is  not  uncommon  in  water  5-S  fms.  deep,  near 
Roebuck  Bay  and  southwest  ward  along  the  coast.  Nearly  all  of  the  17  specimens 
dredged  in  September,  1929  and  in  June,  1932  are  adults  and  several  are  larger 
than  any  specimens  yet  recorded.  The  series  ranges  in  size  from  R = 14  mm. 
(R  = 4r)  to  R = 90  mm.  (R  = nearly  7r).  The  large  specimens  thus  show  a much 
greater  length  of  ray  proportionately  than  has  previously  been  accredited  to  the 
species.  Kven  the  smallest  individual  with  R only  14  mm.  has  the  erect  spines  on 
the  first  supcromarginal  plates  conspicuous  while  the  occurrence  of  spines  on  the 
second  superoinarginal  plate  is  common  in  specimens  witli  R = 60  mm.  or  more. 
In  no  case  however  are  more  than  4 spines  present  in  a single  interbrachial  arc. 
In  the  living  animal  tlic  arms  are  relatively  wide  and  flat,  or  about  equal  to  one- 
fourth  R,  but  the  proportion  alters  when  the  specimens  are  killed  (particularly  if 
subsequently  dried)  and  in  some  large  specimens  R = 0 br. 

This  is  a handsome  species  when  living  as  the  following  notes  on  the  color  in 
life  indicate.  ‘'Youngest  specimens  greenish-gray,  irregularly  blotched  with  a 
dusky  shade;  just  a tinge  of  purple  on  the  supcromarginal  plates  and  a few  supero- 
marginal  spines  showing  orange  at  base.  iVdults,  oral  surface  and  inferomarginal 
spines  white,  but  there  is  more  or  less  of  an  orange  area  on  the  basal  half  of  each 
spine.  Upper  surface  fawn-color  with  two  (sometimes  only  one)  irregular  bloteh- 
like  cross-bands  of  a dark  shade  near  middle  of  each  arm  or  distal  thereto. 
Superoinarginal  plates,  terminal  plate  and  an  interradial  line  or  blotch  extending 
inward  on  disk  from  margin  two-thirds  of  the  way  to  center,  purple  or  violet. 
Superoinarginal  spines,  orange,  tipped  with  purple.  In  the  largest  specimens,  the 
colors  are  less  bright.’' 

Astropecten  pulcherrimus^  sp.  nov. 

Plate  1,  fig.  2 

R = G2  mm.  (in  life  about  08);  r=10  mm.  (in  life,  about  20);  br=  17.5  mm. 
(in  life,  about  22).  In  life  R is  about  3. or  and  rather  more  than  3br  but  in  the  dry 
holotype  R nearly  equals  4r  and  3.5br.  In  a small  paratype  (also  dry)  with  R = 
40  mm.,  the  arms  are  a little  narrower  and  R=4br.  Rays  taper  gradually  to  a 

* pidchcrritnus  = most  beautiful,  as  this  is  certainly  the  loveliest  member  of  the  genus.  But  alas,  the 
beauty  is  ephemeral! 
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rather  wide  and  rounded  tip  ending  in  a moderate  terminal  plate  having  a dis- 
tinct median  depression.  Siiperomarginals  2S,  those  in  the  interbraehial  arc  more 
than  4 mm.  high,  not  2 mm.  long  (i.e.  parallel  to  the  longitudinal  axis  of  arm)  and 
approximately  2 mm.  wide,  but  width  merges  in  height  too  gradually  to  make  an 
accurate  statement  possible;  distally  the  plates  become  lower  and  occupy  more 
of  the  upper  surface  of  arm,  the  eighteenth  for  example  being  only  about  2 mm. 
high  and  2 mm.  long  but  nearly  3.5  mm.  wide;  siiperomarginals  and  terminal 
plate  covered  with  granules,  of  which  those  at  the  upper  end  of  the  interbraehial 
plates  are  largest  (about  .30  mm.  in  diameter)  while  those  on  the  distal  and  ter- 
minal plates  are  scarcely  half  so  large;  there  is  no  indication  of  superomarginal 
spines.  Paxillae  numerous  and  densely  crowded;  the  larger  ones  in  the  interradial 
areas  have  about  16  marginal  papillae,  short  and  thick,  and  about  8 granules  on 
the  top;  at  base  of  arm  there  are  14-16  longitudinal  series  of  paxillae,  and  the 
number  does  not  decrease  greatly  towards  the  arm  tip  but  the  individual  paxillae 
become  smaller  and  smaller.  No  madreporite  is  visible. 

Interradial  areas  below  with  only  2 plates  on  each  side  of  the  midline;  each 
of  these  carries  S-10  spinelets  most  of  which  are  flattened  and  widened  at  tip. 
Inferomarginal  plates  about  2S  in  number,  their  size  and  position  corresponding 
well  with  the  siiperomarginals;  they  are  covered  closely  with  short,  flat,  scale-like 
spinelets,  widened  and  truncate  or  rounded  at  tip;  at  the  outer  end  of  each  plate 
is  a single  stout  spine,  which  on  the  proximal  plates  is  flat  and  truncate  but  be- 
comes less  flat  and  more  pointed  distally;  at  the  base  of  the  arm,  these  spines 
exeeed  3 mm.  in  length  and  are  about  .75  mm.  wide  at  tip;  below  this  terminal 
spine  but  along  the  aboral  margin  of  the  plate  (except  on  the  first  plate  where  it  is 
nearly  central)  is  a widel}^  spaced  series  of  3 or  4 (rarely  5)  much  smaller  but  some- 
what similar  spines;  beginning  about  the  fifth  or  sixth  plate  one  of  the  scalelike 
spinelets  near  the  base  of  the  uppermost  of  this  series  l:>ecomes  enlarged  and  a 
little  further  out  a second  one  also,  so  that  there  is  a trio  of  flat  spines  at  the  outer 
aboral  corner  of  the  plate;  distally  the  aboral  spinelets  disappear,  the  aboral 
margin  near  the  middle  of  the  arm  having  2,  then  1 and  then  none  of  them;  at  the 
tip  of  the  arm  there  arc  simply  2 reduced  but  relatively  large  spines  on  the  aboral 
outer  corner  of  plate, 

Adambulacral  armature  consisting  of  about  ten  or  a dozen  spines,  2 mm.  long 
(more  or  less),  flattened  and  widened  at  the  tip  to  a greater  or  less  degree;  one  is 
somewhat  curved  and  set  edgewise  on  the  furrow  margin;  while  a little  back  of  it 
are  2 others,  one  on  each  side;  back  of  them  and  more  widely  separated  are  2 
others  with  conspicuously  widened  tips;  then  follow,  on  the  surface  of  the  plate 
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2 or  3 more  with  very  wide  tips  and  behind  them,  several  much  smaller  and  less 
conspicuous  spines.  Oral  plates  covered  with  about  4 series  of  thick  blunt  spines, 
of  which  the  innermost  are  longest  and  largest;  the  marginal  spines  are  much 
more  slender  than  those  on  the  median  crests. 

Color  in  life  extraordinarily  brilliant  for  an  Astropecten;  the  lower  surface, 
marginal  spines  and  most  of  the  superoinarginal  plates  are  pure  white;  6-9supero- 
marginals,  in  each  series,  bright  rose-red  in  sharp  contrast;  these  red  plates  are 
arranged  in  three  (or  only  two)  well  separated  groups  on  each  side  of  each  arm, 
the  distalmost  consisting  of  a single  plate  or  sometimes  two.  Paxillar  surface  of 
arms  bright  brownish-orange,  with  irregular  groups  of  blackish  spots  in  the  inter- 
radii and  3 or  4 smaller  ones  scattered  along  the  arms.  The  dried  specimen  is  a 
uniform  light  brown  with  marginal  spines  and  most  superomarginal  plates  still 
lighter;  in  each  interradius  is  a definite  group  of  spots  of  a distinctly  purple  shade. 

Holotype,  M.  C.  Z.,  no.  3123,  from  Lagrange  Bay,  northwestern  Australia, 
in  alioiit  5 fms.  June  10,  1932. 

This  extraordinary  sea-star  was  brought  up  hy  our  diver,  Mr.  Xorman 
AVhitworth,  who  reported  that  he  found  it  lying  on  the  bottom  beside  a sponge. 
I^ater,  l^etween  Lagrange  Bay  and  Broome  we  dredged  a smaller  specimen,  with 
R=46  mm.,  showing  essentially  the  same  coloration.  A few  days  later  a third 
specimen  was  secured  in  an  extraordinary  m.anner.  A Japanese  diver  whom  we 
knew  as  'AVan”  brought  up  a fine  large  speeiinen  of  Sfcllaster  prince ps^  a sea-star 
of  sufficient  rarity  to  make  additional  specimens  very  welcome.  Turning  it  over 
to  look  at  the  handsome  purple  and  white  oral  surface,  we  were  amazed  to  find 
an  Astropeeten  of  this  species  half-enclosed  in  the  Stellaster’s  stomach!  It  was 
carefully  rescued  from  its  living  death  but  the  disk  and  Ixasal  part  of  the  arms 
were  already  partiall}^  digested  and  only  the  distal  portion  of  three  rays  were 
uninjured.  This  individual  had  R =55  mm.  more  or  less  and  the  aruxs  are  narrow 
as  in  the  small  paratype,  but  this  may  be  due  to  the  unusual  way  in  which  it 
met  its  deathL  Xo  other  specimens  were  found. 

Although  there  can  be  little  doubt  that  this  very  unusual  Astropecten  be- 
longs to  the  Monaeanthus-group  of  Doderlein,  it  is  easil}"  distinguished  from  both 
gramdatus  and  ?nonaeanfhus  by  the  armature  of  the  inferomarginal  plates,  par- 
ticularly the  flat,  truncate  marginal  spines,  and  the  aboral  series  of  spines  which 
those  plates  carry.  In  life  of  course,  this  species  can  never  he  confused  with  any 
other. 

^ That  it  was  dead  when  found  by  the  Stelhister  is  a possibility  not  to  be  ignored  but  its  appearance 
when  secured  makes  this  seem  unlikely. 
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LUIDIIDAE 
Luidia  australiae 

Doderlein,  1920.  “Siboga"’  Ast.:  Luidia,  p.  2G6. 

While  the  distinction  between  this  species  and  the  following  seems  rather 
trivial  }^et  since  it  is  recognizable,  apparently  coastant  and  associated  with 
different  geographical  areas,  it  may  properl}^  be  recognized  in  the  name. 

The  material  at  hand  consists  of  7 t3^pical  specimens  and  an  arm  fragment, 
and  2 rather  small  specimens  wliich  seem  to  represent  a color  varietj".  Typical 
australiae  is  deep  3"ellow  or  buff,  more  or  less  blotched  and  variegated  with 
dull,  dark  green.  Large  specimens  sometimes  have  the  whole  or  nearly  all  of  the 
dorsal  surface  dark.  Mr.  Livingstone  has  written  me  of  a specimen  he  secured 
at  Lord  Howe  Island  during  the  Christmas  holida^^s,  1932,  with  R = 245  nun. 
“Abactinal  surface  wholl}^  black,  actinal  surface  and  spines  cream-coloured.^’ 
It  ^ffias  a trace  of  ver\^  dark  green.”  ^Tt  is  closer  to  a black  than  to  a green  to  my 
mind  but  may  be  it  could  be  called  blackish  green.”  This  is  of  course  a ver^"  large 
and  doubtless  old  specimen.  The  one  which  we  took  at  Lord  Howe  in  April, 
1932,  is  not  quite  so  large  and  the  buff  and  dark  shades  are  about  equal  in  extent. 
The  specimens  from  the  \dcinity  of  Fremantle  have  the  dark  and  light  shades 
ver}"  much  mixed  but  the  dark  predominates  and  has  a distinct  greenish  tinge. 
All  of  the  specimens  of  australiae  at  hand  liave  7 arms  but  usually"  one  (or  more) 
of  them  is  regenerating.  There  is  considerable  diversity  in  the  relative  size  of 
disk  and  arms,  the  ratio  ranging  from  R = 6r  to  R = Sr. 

^^^lile  dredging  near  Garden  Island,  off  Fremantle  July  22,  1932,  we  took  two 
small  Luidias  which  were  so  different  in  color  from  any  aiistraliae  I have  seen  that 
I suspected  thej"  might  represent  an  undescribed  species  but  comparison  with 
other  Luidias  fails  to  show  any  character  except  color  b^^  which  they  can  be  dis- 
tinguished from  small  australiae,  la  life,  the  ground  color  was  ^^ery  hght,  almost 
cream-color  while  the  blotches  and  markings  of  the  upper  surface  were  chocolate- 
brown,  with  no  hint  of  green.  The  drj^  specimens  after  three  j^ears  are  little 
changed  save  that  the  brown  has  faded  to  some  extent.  For  convenience,  the}" 
may  be  designated  as  ^Torma  hrunneay  Each  has  7 arms;  in  one  R = S2  mm.,  in 
the  other  R=  110  mm. 

A single  arm  of  a small  Luidia,  showing  the  characteristic  large  paxillse  near 
the  tip  which  distinguish  australiae  is  in  the  collection;  it  was  taken  at  Hamelin 
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Bay,  near  Augusta,  W.  A.,  January  20,  1930  by  Professor  E.  W.  Bennett,  and 
measures  80  mm.  long  b}'  12  min.  wide  at  ba.se. 

Aside  from  this  fragment  and  the  2 specimeas  of  ''brunnea'^  just  described, 
the  material  of  australiae  at  hand  is  as  follows: 

Lord  Howe  Island.  Southeast  end  of  lagoon  beach,  buried  in  sand,  its  position  in- 
dicated by  the  radiate  depression,  April 3,  1932.  1 large  adult. 
Western  Australia:  Between  Fremantle  and  Garden  Island,  2-3  fms.,  October  14, 

1929.  2 smalt  adults. 

Rottnest  Island,  Thompsons  Bay.  1 small  adult.  Loaned  by 
the  Western  Australian  Museum. 

Rottnest  Island,  1934.  Captain  Beresford  E.  Bardwell  leg. 
et  don.  2 small  adults. 


Luidia  maculata 

Mf  LLER  and  Tkoschel,  1S42.  Syst.  Ast.,  p.  77. 

It  was  a great  surprise  to  discover  that  the  Luidias  taken  at  Broome  were 
obviously  different  from  those  taken  on  the  eastern  and  western  coasts  of  Aus- 
tralia. Of  course,  tlie  most  obvious  difference  is  that  they  have  S arms,  whereas 
all  the  other  Australian  specimens  available  have  but  7.  It  was  then  noted  that 
they  lack  the  large  paxillae  near  the  tips  of  the  arms,  so  characteristic  of  aus- 
traliaey  and  it  thus  seemed  probable  that  they  should  be  referred  to  the  Asiatic 
species  and  not  to  the  Australian.  Comparison  with  specimens  from  Hong  Kong 
and  Ceylon  showed  this  to  be  the  case. 

Of  the  6 specimens  at  hand,  1 was  taken  Sei)t.  14,  1929  in  7-8  fms.  of  water, 
on  the  south  side  of  Roebuck  Bay.  Although  brought  up  l)y  a diver  and  handled 
with  great  care  it  slowly  but  persistently  broke  off  all  but  one  of  its  arms.  In 
life  R = 22r)  mm.  and  the  following  color  notes  were  taken:  'X'ream  color  with 
most  of  disk  light  gray;  arms  marked  with  light  bluish  gray  and  dark  greenish- 
gra}";  more  or  less  of  a line  of  ochre-3Tllow  paxilhe  along  middle  of  ray  and  also  on 
disk.  Each  pedicel  white  with  a longitudinal  orange-stripe  on  outer  side.’^  After 
eight  3^ears  the  diy  specimen  shows  but  veiy  little  change,  except  of  course  that 
the  pedicels  are  completel}^  dried  up. 

The  other  5 specimens  were  taken  in  1932,  2 near  Broome,  the  other  3 on 
June  17,  in  Beagle  Ba}",  b}"  our  Japanese  diver.  Wan.  The  largest  specimen  with 
R = 230  mm.  was  wrecked  in  the  dredge  but  the  second  Broome  specimen  is  in 
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perfect  condition,  showing  form  and  color  as  well  as  the  day  it  was  taken.  Of  the 
Beagle  Bay  specimens  2 were  “light  gray  irregularlj^  mottled  with  yellow-brown 
along  midradial  line,  and  with  blackish  laterally  and  terminally;  marginal  spines 
and  lower  surface  white.  Feet  pale  yellow  with  an  orange  longitudinal  stripe.’’ 
The  third  specimen  was  ^‘uniforinl}^  deep  slate  gray  al)Ove.’’  Six  of  the  arnxs  were 
regenerating  and  those  youthful  tips  were  dark  brown.  In  the  dry  specimen  the 
contrast  between  these  regenerating  portions  and  the  rest  of  the  animal  is  still 
very  marked.  Whether  the  orange  stripe  on  the  pedicels  is  always  present  in 
maculata  my  notes  fail  to  make  certain.  Even  more  regrettable  is  my  failure  to 
note  whether  it  is  present  or  wanting  in  australiae. 


Luidia  hexactis^  sp.  nov. 

Plate  17,  fig.  1 

Rays  6.  R = at  least  140  mm.;  r=  15  mm.;  br=  15  mm.  R = rather  more  than 
9r  or  br.  Disk  relatively  small  and  arms  slender.  Paxillae  in  5 longitudinal  series 
of  close  set  squares  with  sides  1.5  mm.  long,  on  each  side  of  ray;  between  these 
lateral  series  are  5 somewhat  irregular  series  of  more  polygonal  and  smaller  pax- 
ilhu;  near  the  tips  of  the  arms,  the  paxilla^  are  still  smaller  and  less  regularl}"  ar- 
ranged; the  paxilliR  are  closely  covered  with  very  fine  granules  none  of  which  are 
at  all  spine-like;  the  arms,  which  are  fairly  high  at  base  (8  or  9 mm.)  but  flattened 
on  the  upper  side,  are  thus  quite  smooth.  Madreporite  just  distinguishable  close 
to  the  interradial  margin. 

Inferomarginal  plates  veiy  short  and  wide;  there  are  about  7 in  10  mm.  of 
arm-length  while  their  width  is  about  5 mm.;  the  surface  is  well  co^Tred  by  a 
longitudinal  series  of  2-G  spines  and  a large  number  of  very  much  smaller  spines 
or  spinelets;  the  largest  spine  is  more  than  2 mm.  long,  wide  at  base  but  rapidly 
attenuate  to  an  acute  tip ; it  is  situated  on  the  outer  end  of  the  plate  and  close  to  it 
but  below  is  generally  a second  spine  of  almost  equal  size;  the  remaining  spines, 
when  present,  are  well  spaced,  and  on  the  )>asal  half  of  the  arm,  one,  often  the 
smallest  is  at  the  inner  end  of  the  plate;  the  spinelets  are  very  slender  and  acute 
and  most  of  them  are  less  than  a millimeter  in  length,  often  much  less. 

Adambiilaeral  armature  simple,  with  2 large  furrow  spines  and  2 on  surface 
of  plate;  outer  furrow  spine  2-3  mm.  long,  strongly  compressed,  straight,  tapei'ing 
to  a blunt  point;  inner  spine  not  so  long,  curved,  markedly  acute;  the  2 spines  on 


1 €^=six-\-aKTLS  =ray,  in  obvious  reference  to  the  number  of  rays. 
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surface  of  plate  are  situated  side  by  side,  2 mm.  long  (or  less),  tapering  to  a slender 
point;  back  of  them  is  a large  pedicellaria,  often  accompanied  by  a much  smaller 
one;  occasionally  there  are  3 pedicellariae  on  a plate;  pedicellariae  made  up  of  two 
long,  slender  jaws  with  1 or  2 or  several  slender,  sharp  spinelets  at  their  base. 
Actinolateral  plates  only  2 on  each  side,  but  each  carries  a very  large  pedicellaria. 
Oral  plates  with  7-9  long  marginal  spines,  5-7  long  spines  on  the  crest,  and  a few 
small  spines  or  pedicellariae  on  the  inner  end;  usually  2 pedicellariae  composed 
of  4 or  more  short  spinelets  on  the  side  of  each  oral  plate,  deep  in  the  mouth. 

Color  of  oral  surface  very  light,  probably  white  or  cream-colored  in  life; 
dorsal  surface  light  buff  blotched  and  marked  with  large  irregular  areas  of  dull, 
dark  greenish-gray.  Apparently  the  color  in  life  was  much  the  same  as,  and  very 
similar  to  that  of  L.  maculata, 

Holotype,  M.  C.  Z.  no.  3134,  collected  ^^on  a sandbank  near  Montgomery 
Reef,  more  or  less  in  Collier  Bay,  between  Cockatoo  and  Augustus  Islands,^' 
northwestern  Australia,  by  Captain  Beresford  E.  Bardwell,  in  October,  1933. 
There  is  with  it  a note  by  the  collector  ^^This  was  half  dead  and  badly  broken 
when  discovered.'’ 

This  is  a ver}^  well  marked  species  for  while  it  seems  to  belong  to  Doderlein’s 
Quinaria-group,  it  is  very  unlike  the  only  G-armed  species,  penanejensisj  in  its 
paxillae  and  dorsal  surface,  and  is  not  near  any  of  the  5-armed  sjiecies.  It  seems 
to  be  nearest  io  Jorficifcra  but  aside  from  the  differenee  in  the  numl)er  of  arms,  the 
difference  in  the  armature  of  inferomarginal  and  adambulacral  plates  is  conclu- 
sive. The  possibilit}^  that  licxaciis  is  simply  a G-rayed  maculaia  is  debarred  by  the 
differences  in  the  pedicellariae  and  in  the  armature  of  the  inferomarginal  plates. 


ARCHASTERIDAE 
Arch  ASTER  tvpjcus 

MiTler  and  Troschel,  1S40.  Monatsh.  Preuss.  Akad.  Wiss.,  p.  104. 

There  are  six  good  specimens  at  hand  of  this  well-known  East  Indian  sea- 
star.  They  were  given  me  by  ]\lr.  Melbourne  Ward  who  collected  them  at  Linde- 
man  Island,  on  the  Barrier  Reef,  near  Port  Mackay,  Queensland.  This  is  by  far 
the  most  southern  station  at  which  the  species  has  been  taken.  The  present  speci- 
mens are  of  moderate  size  (R  = G0  mm.,  more  or  less)  and  closely  resemble  indi- 
\dduals  of  similar  size  from  the  Caroline  Islands. 
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Archaster  laevis^  sp.  nov. 

Plate  17,  fig.  2 

R = 105  mm. ; r = 13  mm. ; br  = 14  mm. ; hence  R = about  8r  or  br.  In  life  and 
in  the  better-preserved  specimens,  the  disk  and  arms  are  high  (in  the  holotype, 
10  mm.)  and  the  aboral  surface  is  perfectly  flat  except  beyond  the  middle  of  the 
arms  where  it  gradually  declines  to  the  terminal  plate.  Paxillae  very  close  set, 
the  tops  sharply  hexagonal,  excepting  some  large  ones  on  disk,  particularly  near 
madreporite,  and  a series  of  small  circular  ones  adjoining  the  superomarginal 
plates  on  each  side  of  each  arm;  largest  paxillae  of  disk  each  have  40  or  more, 
angular,  truncate,  but  often  slightly  convex,  granules  on  the  surface  and  about 
30  similar  ones  around  the  margin;  there  is  no  essential  difference  between  the 
marginal  and  the  surface  granules;  near  the  disk  margin  and  on  the  arms,  the 
paxillae  are  much  smaller;  on  each  arm  is  a median  series  wliich  is  conspicuous  the 
paxillae-tops  are  so  short  and  wide,  less  than  a millimeter  long  and  fully  2 mm. 
wide;  there  are  about  25  granules  on  such  a top;  on  each  side  of  the  median  series 
are  five  longitudinal  series  of  hexagonal  paxillae  and  a sixth  less  regular  series  of 
smaller,  nearly  circular  ones  bearing  only  6-10  granules;  the  hexagonal  paxillae 
carry  about  10-15  (or  more)  granules  of  which  only  1-6  are  central,  the  others 
marginal.  No  pedicellariae  have  been  detected. 

Superomarginal  plates  about  53  in  each  series,  placed  vertically  along  the 
sides  of  the  rays  except  near  the  tip  where  they  encroach  more  and  more  on  the 
upper  surface,  the  distalmost  pair  sometimes  coming  in  contact  in  the  midline 
at  the  base  of  the  moderately  large  terminal  plate;  at  the  base  of  the  arms,  the 
superomarginal  plates  are  6 mm.  liigh  and  2 mm.  wide  (i.e.  long.) ; there  are  no 
spines  on  the  superomarginal  plates  but  they  and  the  terminal  plates  are  closely 
covered  with  coarse  granules  like  those  borne  on  the  paxillae  of  the  distal  part  of 
the  arm.  ]\Iadreporite  large,  4 mm.  in  diameter,  and  5 mm.  from  the  disk  margin. 

Inferomarginal  plates  of  about  the  same  number  as  the  superomarginals, 
but  their  width  (corresponding  to  height  of  superomarginals)  is  considerably  less, 
those  at  base  of  arm  being  about  5 mm.  wide;  plates  completely  covered  with 
wide,  flat  spinelets,  ha\ing  rounded  tips;  on  outer  margin  of  plate  are  2 short 
(less  than  2 mm.),  flat,  wide,  round-tipped  spines,  w^hich  project  very  Httle  from 
the  side  of  ray  but  arc  somew^hat  appressed  to  it  (on  some  plates,  particularly  at 
tip  of  arm,  only  one  spine  is  present);  below'  these  2 inferomarginal  spines  are 

^ = smooth,  in  reference  to  the  close-set  and  even  paxillse,  which  give  a notably  smooth  dorsal 

surface. 
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several  (1-4)  somewhat  similar  but  smaller  sj^iiies  which  intergrade  with  the 
spinclets  covering  the  plate. 

Adambulacral  jilates  with  an  armature  of  G-S  (usually  7)  spines,  a rather 
slender  but  blunt  furrow  spine,  2 similar  but  somewhat  stouter  marginal  spines 
and  2 pairs  of  surface  spines;  the  inner  ])air  is  blunt  but  not  much  flattened,  tlie 
outer  is  larger  and  quite  flat  and  the  adoral  is  distinctly  the  largest  spine  on  the 
plate.  Oral  plates  conspicuous  with  about  9 moderately  stout  blunt  s]}ines  on  the 
furrow  margin,  about  4 on  the  posterior  margin  and  a double  series  on  the 
crest  with  S-10  similar  but  shorter  spines. 

Color  in  life:  ^^Oral  surface,  inferomarginal  spines  and  madreporite  cream 
white;  upper  surface  chiefly  yellow-brown  variegated  with  light  fawn-gray  which 
becomes  almost  cream-white  near  tips  of  rays;  an  indistinct  dull  blue-gray  line 
1.5  mm.  wide  along  the  middle  of  each  arm,  extending  onto  disk  but  not  clear  to 
center.'’  The  dried  specimens  have  lost  their  distinctive  and  handsome  colora- 
tion; and  arc  now  a dull  light  yellow  brown  very  indefinitely  variegated  with 
darker;  in  some  cases  the  darker  shade  predominates;  in  a particularly  well- 
preserved  dry  specimen  the  light  yellowish  brown  shade  includes  most  of  the  sea- 
star  but  the  margins  of  the  rays  near  the  base  and  scattered  groups  of  supero- 
marginal  plates  arc  a dull  reddish  with  a hint  of  purple;  these  reddish  areas  arc 
ill-defined  and  merge  into  the  yellow-brown  ground  color.  Specimens  dredged 
near  Fremantle  showed  essentiall}"  the  same  coloration  as  those  from  Lagrange 
Bay  but  the  tints  were  sliglitly  different;  the  fawn-gray  was  almost  a dull  light 
purple. 

Holotype,  ]\I.  C.  Z.  no.  3135,  from  the  vicinity  of  Broome,  W.  A.,  5-S  fins. 

That  this  handsome  Archaster  is  nearly  related  to  A.  migidaius  admits  of  no 
doubt,  but  tlie  smooth  tesselated  aboral  surface  caused  by  the  crowded,  truncate 
prismatic  granules  of  the  paxilla?  gives  it  a very  characteristic  appearance  quite 
unlike  that  of  any  specimens  of  angulaius  availalde  for  comparison.  It  is  possible 
however  that  carefully  preserved  specimens  of  (wgulatus  would  more  nearly  i*e- 
semble  lacvis  and  that  the  latter  is  onl\^  an  extreme  form  of  the  older  species. 
Whether  there  are  color  differences  of  importance  remains  to  be  determined  as  no 
information  as  to  the  color  of  angulaius  is  availalde. 

This  fine  sea-star  is  not  uncommon  in  shallow  water,  on  the  sandy  coast  of 
northwestern  Australia  but  we  did  not  find  it  near  low  tide  mark  or  in  tide-pools. 
It  was  a surprise  to  meet  with  it  again  near  Fremantle,  while  dredging  between 
that  port  and  Rottnest  Island,  but  no  differences  worthy  of  note  have  been 
detected  between  the  specimens  taken  in  these  widely  separated  areas. 
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The  form  of  dry  specimens,  especially  large  ones,  is  apt  to  undergo  con- 
siderable change  in  the  process  of  preservation;  the  paxillar  field  of  the  rays  be- 
comes much  narrower  and  sinks  below  the  level  of  the  supcromarginals  especially 
in  the  midline,  and  the  upper  ends  of  the  supcromarginals  themselves  are  drawn 
inward  b}"  this  shrinking  so  that  those  plates  no  longer  form  a vertical  wall  at 
sides  of  the  rays  but  lie  rather  considerably  on  their  aboral  surface.  There  is 
little  diversity  of  form  among  living  specimens  but  young  ones  of  course  have  the 
rays  relatively  shorter;  thus  the  smallest  specimen  at  hand,  with  R = 23  mm.  has 
r and  hr  about  5 mm.  so  that  R is  only  equal  to  4.5  r or  br.  In  adults  there  is 
some  difference  in  the  slenderness  of  the  arms;  thus  the  largest  individual,  with 
R = 122  mm.  has  br=  18-20  mm.  so  that  R is  little  more  than  G br,  but  the  great 
majority  have  R in  excess  of  7 br. 

The  26  specimens  at  hand  are  from  the  following  places: 

Western  Australia:  Weinity  of  Lagrange  Bay,  5-7,  fms.,  on  bottom  of  sand  and 

shells,  September  11,  1929.  2 specimens. 

^dcinity  of  Roebuck  Bay  and  southwestward  5-S  fins. 

June,  1932.  20  specimens,  adult  and  young. 

Between  Fremantle  and  Rottnest  Island,  S-lOfms.  October 
19,  1929.  4 specimens. 


GONIASTERIDAE 
Nectria  multispina 

H.  L.  Clark,  1928.  Rec.  S.  Austr.  Mus.,  3,  p.  375. 

It  was  a real  disappointment  not  to  see  Nectria  alive  or  even  freshly  killed, 
but  all  of  the  sea-stars  of  that  genus  in  the  present  collection  were  given  to  me  by 
Professor  E.  W.  Bennett.  One  of  them  is  an  indul)ital3le  specimen  of  this  South 
Australian  species,  with  R fully  75  mm.  It  is  in  fairly  good  condition  but  is  some- 
what waterworn.  It  is  ‘^one  of  many”  found  in  ‘^drift  on  the  sand  beach  at 
Aliddleton  Beach,”  near  Albai^y,  W.  A.,  ‘'about  Christmas,  1929.”  The  color 
when  collected  was  “(1)  orange  (2)  red”;  presumably  this  means  that  the  lower 
surface  was  orange  and  the  upper  red;  there  is  no  trace  of  these  colors  now.  It 
is  interesting  to  learn  that  the  range  of  this  well-marked  species  extends  so  far 
west  as  Albany. 
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Nectria  ocellata 
Perrier,  1876.  Arch.  Zoo).  Exp.,  6,  p.  4. 

Professor  Bennett  has  also  given  me  2 specimens  of  this  Nectria,  which 
were  taken  by  Mr.  D.  L.  Serventy,  ‘^in  a single  haul  of  otter-trawl  (trawler 
^'Bonthorpc’O  iii  90  fms.,  33°  15'  8 x 12G°  22'  15"  E,  on  February  23,  1930.^^ 
This  locality  is  in  the  western  end  of  the  Cireat  Bight  and  is  tlie  furthest  west  I 
believe  that  this  species  has  been  taken.  In  life  these  two  specimens  are  recorded 
by  Air.  Scrventy  as  ‘Thestnut-orange”  but  tliey  are  now  so  completely  Weached 
as  to  be  a dirt}^  white.  One  lias  R =70  mm.,  r = 22  mm.  and  br  = 24  min.,  so  R is 
about  3 r or  br.  In  the  smaller  specimen,  R =54  mm.,  r = 20  and  br=  17,  so  R = 
3br  but  not  quite  3r. 


Tosia  aurata 

Gray,  1847.  Proc.  Zool.  Soc.  London  p.  SO. 

The  onl}^  specimens  of  this  characteristic  Australian  sea-star  in  the  present 
collection  are  2 dredged  in  Ralpli  Ba>",  Hobart  Harbor,  Tasmania,  in  2-3  fms., 
November  15,  1929.  In  life  the  coloration  was  much  like  that  of  the  more  com- 
mon australis;  variegated  with  fawn  color  and  brown  above,  gra^dsh  fawn  and 
brown  below;  they  are  now  “museum  color.’'  Tlie  larger  has  11  = 49  mm.,  the 
smaller,  43  mm.;  R = 1.5r  in  both. 


Tosia  australis 

Gray,  1840.  Ann.  Alag.  Nat.  Hist.  (1),  6,  p.  281. 

The  only  specimen  at  hand  of  this  common  sea-star  which  is  a t}"pical  aus- 
trails  was  dredged  on  the  west  side  of  Hobart  Harbor,  Tasmania,  in  2-3  fms., 
Nov.  15,  1929.  It  is  small  with  R only  19  mm.  and  r about  13.  In  life  the  color 
was  deep  brown  above,  variegated  with  fawn  color,  and  cream-color  below  vari- 
egated with  brown;  these  shades  are  all  quite  lost  now. 

All  of  tlie  remaining  Tosias  are  from  Western  Australia,  G from  the  ^dcinity 
of  Fremantle  and  3 from  Bunbury  and  all  represent  the  form  astrologorum;  those 
from  Bunbury  are  somewhat  nearer  typical  australis.  These  were  dredged  in  5-8 
fms.,  in  Koombana  Bay,  October  2G,  1929;  they  were  “variegated  light  and  dark 
brown,”  and  are  all  rather  smalL  The  largest  individual  secured  anywhere  was 
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found  under  a stone  at  Point  Peron  and  was  quite  different  in  color  from  the 
others;  it  was  variegated  with  dark  and  light  gray,  the  light  shade  with  a bluish 
tint;  it  has  R = 31  min.,  r = 20  mm.;  9 of  the  distalmost  superomarginals  are  very 
large  but  the  tenth  is  replaced  by  3 small  plates.  The  5 remaining  specimens  were 
found  on  the  wharf-piles  of  an  old  jetty  at  Garden  Island.  It  was  a great  surprise 
to  me  to  find  so  rigid  and  inert  a .sea-star  active  enough  to  climb  a wharf  pile  and 
able  to  eling  closely  to  its  surface.  It  was  a severe  blow  to  the  idea  conceived 
a priori  that  Tosias  must  five  lying  flat  on  the  bottom! 

In  the  National  Museum  at  Melbourne  there  is  a remarkable  Tosia  australis 
of  the  typical  sort  which  is  perfectly  tetramerous  with  only  24  superomarginal 
plates. 


Pentagonaster  dubeni 
Gray,  1847.  Proc.  Zool.  Soc.  London,  p.  79. 

Among  the  rocks  at  Point  Peron,  W.  A.,  in  October,  1929,  four  specimens  of  a 
Pentagonaster  were  taken  which  may  properly  be  referred  to  this  speeies,  since 
Gray  gives  Western  Australia  as  the  type  locality  for  dubeni.  It  is  interesting  to 
note  however  that  all  of  these  specimens  from  Point  Peron  have  the  arm-tips 
wide  and  rounded  and  the  terminal  superomarginal  on  each  side  enlarged  and 
swollen  in  varying  degrees,  whereas  Gray’s  figure  (1SG6,  pi.  3,  fig.  2)  shows  little 
indication  of  these  features.  On  the  other  hand  a specimen  from  South  Austraha 
in  the  M.  C.  Z,  is  almost  exactly  like  Gray’s  figure  while  specimens  from  Port 
Jaekson  are  intermediate  some  approaching  the  Point  Peron  specimeas  rather 
closely.  It  is  evident  that  in  this  species  as  in  the  genotype,  P.  pulchellus  from 
New  Zealand,  there  is  a tendency  towards  the  development  of  two  extremes  — 
one  having  relatively  unenlarged  superomarginals  distally,  while  in  the  other  the 
distal  superomarginals  are  greatly  enlarged  and  swollen.  As  no  correlation  has 
yet  been  discovered  between  these  extremes  and  their  habitat  or  distribution 
varietal  names  are  hardly  worthwhile,  although  they  would  be  as  valid  as  the 
form  “astrologorum”  of  Tosia  australis,  which  represents  a similar  tendency  to 
enlargement,  or  at  least  swelling,  of  superomarginal  plates. 

The  specimens  of  dubeni  from  Point  Peron  range  in  size  from  R = 26  mm.  to 
R = 38  mm.;  in  all  r is  about  equal  to  one  half  R.  The  largest  has  but  32  supero- 
marginals, as  there  are  4 superomarginals  on  only  2 rays  and  on  those  rays  only 
on  one  side.  In  a second  specimen  there  are  44  superomarginals;  on  only  one  side 
of  one  ray  is  the  number  as  small  as  3 ; on  the  other  side  of  that  ray  are  6 supero- 
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marginals  but  three  are  abnormally  small  and  2 are  irregularly  placed;  on 
another  ray,  a large  superomargiiial  is  crowded  out  of  the  left-hand  sei’ies  onto 
the  upper  surface  of  the  arm  and  separates  the  tei’ininal  plate  from  the  aboral 
plates  of  the  ray;  this  specimen  shows  less  conspicuous  abnormalities  on  the  oral 
surface.  The  two  remaining  specimens  are  smaller  and  both  have  the  normal 
number  of  40  sujjeromarginals. 

This  is  a \^ery  pretty  sea-star  in  life  as  the  upper  surface  is  l^right  colored  and 
the  separate  al^oral  plates  are  outlined  in  fawn-color,  cream-color  oi*  white.  Two 
of  the  Port  Peron  specimens  were  yellow-orange,  one  was  bright  vermilion  red 
and  one,  the  largest,  was  a deeper  red.  They  were  found  under  rocks,  or  in  plain 
sight,  on  the  sides  of  rocks. 

Goniodiscaster  australiae 
Plate  8,  fig.  2 

Tortonese,  1935.  boll.  Mus.  I niv.  Torino,  45,  Series  3,  no.  00,  p.  3. 

This  is  one  of  the  most  beautiful  of  the  many  fine  sea-stars  of  northwestern 
Australia  and  is  not  at  all  uncommon  in  the  vicinity  of  Broome,  but  it  was  not 
found  in  less  than  5 fms.  of  water.  Owing  to  its  striking  coloration  it  is  often 
brought  up  by  the  div^ers  of  the  pearling  fleet.  Of  the  Hi  at  hand,  the  smallest  has 
11  = 33  mm.,  r=10  and  br=10,  therefore  R = 3.3r  or  br;  the  largest  has  R = 92 
mm.,  r = 35  and  br  = 34,  so  that  R = 2.Gr  or  br.  But  the  rays  are  sometimes  much 
more  slender;  in  a specimen  with  R = C7  mm.,  R = 3.3r  and  3.75br.  Obviously, 
there  is  more  or  less  diversity  in  form  but  this  is  not  so  striking  as  the  difference 
in  color  shown  by  individuals  quite  similar  in  size  and  form.  Most  commonly, 
the  characteristic  color  is  a deep  rose-pink,  particularly  on  the  marginal  plates; 
usually  in  adult  specimens  the  abactinal  surface  develops  more  or  less  green  pig- 
ment; in  some  individuals  however  this  pigment  is  gray  and  not  at  all  green  and 
may  completely  mask  the  pink.  A specimen  taken  June  14,  1932,  north  of  Broome 
is  described  in  my  field  notes  thus:  '^a  lovely  gray  with  black  tips  to  arms  and  an 
indefinite  blackish  area  at  center  of  disk;  hints  of  green  in  interradial  areas.  No 
pink.  Lower  surface  light  cream.  Dried  pink!”  The  colors  disappear  I’apidly 
after  drying,  the  green  and  gray  being  particularly  evanescent;  the  pink  lingers 
more  or  less  for  weeks  and  months;  some  specimens  still  show,  after  five  years,  dis- 
tinct indications  of  it  on  the  marginal  plates  and  especially  at  the  arm  tips. 

While  this  species  is  undoubtedly  near  to  scnbe^'  (Mdbius),  1 think  Tortonese 
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is  correct  in  considering  it  distinct.  Even  those  specimens  witli  the  shortest, 
widest  arms  have  them  longer  and  narrower  than  in  scahcr  and  the  supero- 
marginals  are  definitely  more  numerous.  There  is  considerable  individual 
diversity  in  the  number  of  jiedicellariae  present. 

Curiously  enough  Tortonese  makes  no  reference  to  the  following  species 
(coppiugeri)  which  is  undoubtedly  the  nearest  relative  of  australiae.  Probably  he 
considered  Bell’s  species  identical  with  forficulaius  Perrier,  as  docs  Doderlein 
(1935),  an  opinion  with  which  I cannot  agree,  as  shown  below. 

It  is  unfortunate  that  Doderlein  (1935)  introduces  a new  name,  australis,  for 
a Cloniodiscaster,  allied  to  porosus  Koehler,  which  he  calls  a “nov.  forma”  and 
diagnoses  in  5 words!  It  is  very  different  from  aiistraliae  Tortonese.  The  latter 
name  was  published  in  July,  Diklerlein’s  in  October,  but  as  they  are  differently 
spelled  botli  can  be  used  if  it  is  necessary. 

Goniodiscaster  coppingeri 

PcnfagoiKistcr  coppingeri  Bell,  1884.  “Alert”  Rep.,  p.  128. 

Goniodiscaster  coppingeri  H.  L.  ( l.\kk,  1900.  Bull.  M.  C.  Z.,  62,  p.  110. 

Mr.  Melbourne  Ward  dredged  near  Lindeman  Island,  Great  Barrier  Reef, 
July-September,  1934,  2 large  indi\dduals  of  this  apparently  rare  sea-star,  which 
he  has  kindly  sent  to  me.  In  them  R = S0-S5  mm.,  r = 20-27  mm.;  hence  R = 3r; 
br  is  not  equal  to  r.  These  specimens  resemble  so  closely  Bell’s  description,  save 
in  one  respect,  that  I have  no  doubt  of  their  identity,  especially  since  one  of  Iris 
specimens  came  from  Port  Curtis.  They  are  exactly  like  the  specimen  from  Mt. 
.Vdolphus  Island,  Torres  Strait,  figured  in  my  Torres  Strait  Report  (1921).  The 
one  particular  in  which  these  specimens  differ  from  Bell’s  description  is  in  the 
minor  radius.  Bell  sa}'s  that  in  his  larger  specimen  r = 46  mm.  and  br  = 24  mm. 
If  that  were  correct,  R = 2r,  which  would  make  the  form  of  his  specimens  quite  out 
of  keeping  with  his  description.  Moreor  er  he  says  that  in  the  smaller  specimen 
R =82,  r = 26  mm.  Now  one  of  the  siiecimens  at  hand  is  exactly  this  size  and  br 
also  is  26  mm.  Thus  r and  br  are  equal  which  is  approximately  true  in  very  many 
sea-stars.  There  seems  no  doubt  that  the  figures  46  and  24  are  laoth  typographical 
errors  or  slips  of  the  pen.  Probably  each  should  be  somewhere  between  28  and  32, 
for  the  long  narrow  arms,  R 3-3.5r,  is  a striking  feature  of  the  species.^ 

^ Since  the  above  was  written  Mr.  Dilwyn  John  of  the  British  Museum  has  very  kindly  remeasured  Bell’s 
specimens.  He  confirms  the  measurements  of  the  smaller  but  states  that  in  the  larger,  r 33  mm.  not  46. 
He  also  enclosed  a sketch  showing  where  on  the  arm  “br  = 24  mm./’  which  indicates  that  according  to 
my  way  of  measuring  br  = 30  mm.  or  more,  as  would  be  expected. 


82 


memoir:  museum  of  comparative  zoology 


Doderlein  (1935)  inclines  to  believe  that  coppingeri  is  a synonym  of  for- 
ficulotus  Perrier.  To  this  I cannot  agree.  Koehler  (1910)  has  given  figures  and  a 
detailed  description  of  Perrier’s  species  and  one  of  the  largest  of  Koehler’s 
specimens  is  at  hand  (M.  C.  Z.,  No.  2094).  Fisher  (1919,  p.  325)  has  discussed 
some  of  the  details  of  this  specimen  and  doubts  if  it  is  a forficulatuSj  l)ut 

this  does  not  matter  for  the  present  discussion,  since  its  peculiarities  have  notliing 
to  do  with  the  main  differences  between  Perrier’s  and  Bell’s  species.  These  dif- 
ferences are  in  the  shape  of  the  rays  and  in  the  number  of  supcromarginals. 
Bell’s  species  is  in  these  particulars  very  near  the  preceding  (australiae)  and  I 
have  compared  specimens  of  that  species,  having  R = 33  mm.  and  48  mm.  respec- 
tively, with  the  forjiculatus  mentioned  above  which  has  R=40  mm.  (No.  2094). 
The  differences  are  ob\4ous.  The  Australian  specimens  have  a much  smaller  disk 
and  longer,  narrower  arms,  with  narrower,  more  numerous  superomarginaLs. 
Thus  in  the  forjiculatus  with  R = 40  mm.,  the  breadth  of  the  arm  at  base  is 
15  mm.  (R  = 2.66br),  and  there  are  12  superomarginals  on  each  side  of  each  ray 
with  a thirteenth  indicated.  In  the  Australian  specimens,  R 3-3. 5br,  and  there 
are  15  or  IG  supcromarginals  in  the  smaller  specimen,  18  or  19  in  the  larger. 
The  granulation  of  all  the  plates  in  the  two  Australian  species,  regardless  of  size, 
is  distinctly  less  coarse  than  in  forficidalus  and  the  armature  of  the  adambulacral 
plates  is  made  up  of  shorter  and  less  heavy  spines,  particularly  in  the  surface 
series. 

There  seems  no  doubt  that  forjiculatus  approaches  the  group  of  Gonio- 
discasters  with  shorter  wider  arms,  such  as  granuliferus  (Gray)  and  porosus 
(Koehler),  while  the  Australian  species  belong  rather  to  a group  with  arms 
approaching  in  form  to  those  of  Paragonaster.  The  type  of  the  genus,  pleyadella 
(Lamarck),  is  intermediate  between  the  two  groups,  each  of  which  might  be 
treated  as  a genus  if  the  number  of  species  involved  were  large  enough  to  make 
such  a division  convenient. 

As  for  the  differences  between  coppingeri  and  australiae,  they  are  obvious 
enough  when  specimens  arc  side  by  side.  The  west  coast  species  has  a much 
rougher  dorsal  surface  with  man}"  coarse  granules  and  small  pointed  tubercles 
on  the  alioral  plates  and  even  on  the  superomargiiml  plates.  These  are  not  very 
conspicuous  in  Tortonese’s  published  figure  but  are  well  shown  in  his  original 
photograph,  of  which  he  sent  a copy  to  Fisher  who  has  kindly  given  it  to  me. 
In  most  well  preserved  specimens,  the  rough,  almost  ^^prickly”  upper  surface 
contrasts  markedly  with  the  almost  smoothly  granular  surface  of  coppingeri;  in 
one  of  the  specimens  of  the  latter  from  Lindeman  Island,  a few  low  tubercles 
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are  present  on  manj"  superoinarginals  but  they  are  not  nearl}^  so  numerous  or 
noticeable  as  in  aiistraltae,  Oralh^  the  two  species  are  so  much  alike  it  is  doubtful 
if  a constant  difference  can  be  found.  The  specimens  of  eoppingcri  at  hand 
indicate  that  tlie  color  in  life  was  darker  than  that  of  amtraliae,  an  almost  brick 
red.  Information  on  this  point  is  greatly  to  be  desired. 


CJONIODISCASTER  FORAMINATUS 

Goniodiscus  foraminatus  Doderlein,  lOlG.  Zool.  Jahrb. : Syst.,  40,  p.  415. 

Goniodiscaster  foraminafiis  Duderlein,  1935.  ‘^Siboga'*  Ast.:  Oreasteridae,  p.  79. 

An  interesting  young  Goniodiseaster  loaned  by  the  museum  at  Perth  (Xo. 
901S)  may  well  be  referred  for  the  present  to  this  species,  the  t}^pc-locality  for 
which  is  Shark  Bay.  In  this  specimen  R = 35  mm.  while  r and  br  are  approxi- 
mately half  as  much.  The  present  ‘hnaseum-color^'  is  very  light,  cream-color 
orall}"  and  pale  }Tllowish-brown  above.  The  resemblance  to  Ddderlein’s  figures 
is  very  close.  In  only  one  particular  does  this  young  individual  fail  to  quahfy  for 
the  Shark  Ba}"  species;  the  pedicellariae  are  not  at  all  numerous  or  conspicuous. 
Since  this  may  be  either  a youtliful  character  or  an  individual  peculiarity,  we  are 
justified  in  considering  this  specimen  a young  fora?ninatus.  It  was  collected  by 
Mr.  K.  Barker  at  Garden  Island,  off  Fremantle,  in  1915. 

Muller  and  Troschebs  species  G,  scidatuSj  with  which  Doderlein  considers 
Gray's  Peakiccros  granulosus  synonymous,  comes  from  southwestern  Australia 
but  the  Garden  Island  specimen  is  quite  certainly  not  a young  example  of  that 
species.  The  form  and  proportions  and  the  granulation  of  the  aboral  plates  are 
very  different  from  those  characters  in  seriatus  and  these  differences  can  hardl}^ 
be  associated  with  the  youthfulness  of  the  specimen. 


GoXIODISCASTER  INTEGER 
Livingstone,  1931.  Rec.  Austr.  Miis.,  18,  p.  135. 

Five  little  sea-stars  taken  at  Lindeman  Island,  Barrier  Reef,  in  1934  and 
sent  to  me  b}"  Air.  Alelbourne  Ward,  apparently  represent  this  species  but  I am 
not  satisfied  as  to  whether  it  is  really  distinct  from  pleyadella.  However  until  the 
contrary  is  shown,  the  name  integer  may  conveniently  be  used  for  the  form  occur- 
ring on  the  eastern  coast  of  Queensland,  since  adults  are  easily  distinguished. 
A typical  adult  is  readily  told  from  an  adult  pleyadella  by  the  tapering  rays. 
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smaller,  less  sunken  papular  areas,  and  more  irregular,  coarse  granulation.  But 
young  individuals  of  pleijadeUa  to  a size  of  R = 32  mm.  bear  little  resemblance  to 
the  adults,  as  Doderleiu’s  (1S9G)  figures  show,  and  apparently  the  two  species,  if 
species  they  be,  cannot  be  certainly  distinguished  from  each  other  until  R = 40-50 
mm. 

The  present  specimens  have  R =G,  10,  15,  2G  and  31  mm.  respective!}".  The 

3 largest  sliow  the  5 primary  radial  tubercles  plainly  but  they  are  most  conspicu- 
ous in  the  indindual  with  R = 2G  mm.  This  specimen  is  also  much  the  lightest 
colored,  a brownish  cream-color;  the  others  are  light  brown.  There  is  nothing  of 
importance  to  add  to  Livingstone’s  careful  description. 

Goniodiscaster  acanthodes^  sp.  nov. 

Plate  5,  fig.  2 

Rays  5.  R = 73  mm.,  r = 37  mm.,  br  = 35  mm. ; R = 2r  or  2br.  Aboral  surface 
slightly  arched,  covered  with  numerous  plates  of  moderate  or  small  size,  hidden 
by  a coat  of  granules  and  pedicellariae;  most  of  the  plates  also  bear  one  or  more 
rounded  tubercles  of  diverse  sizes,  the  largest  more  than  a millimeter  in  diameter 
and  fully  as  high;  on  each  ray  there  are  3 parallel  series  of  these  tuberculated 
plates,  the  median  being  shut  off  from  the  terminal  jdate  by  the  meeting  of  supero- 
marginals,  while  the  lateral  series  drop  out  somewhat  sooner.  Pedicellariae 
fairly  numerous,  square-jawed,  longer  than  wide  or  liigh,  very  unevenly  dis- 
tributed among  the  granules.  Granules  of  very  unequal  size,  more  or  less  rounded. 
Papulae  few  and  small  on  the  disk  becoming  much  more  numerous  and  larger  on 
the  rays  where,  in  groups  of  4-7,  they  form  3 (or  5)  (5  or  7 basally)  ill-defined 
series,  not  sharply  distinguished  from  each  other. 

Superomarginal  plates  11  (or  12)  on  each  side  of  each  ray;  the  interradial 
pair  lie  nearly  flat  on  aboral  surface  of  disk  and  ineasure  about  10  mm.  wide  by 

4 mm.  long  but  the  inner  end  is  clearly  longer  than  the  outer.  Distally  the  plates 
are  longer  and  not  so  wide,  and  lie  more  on  the  side  of  the  ray;  the  tenth  is  only 
7 mm.  wide  while  its  outer  side  is  5 min.  long  and  3 mm.  high.  The  plates  are 
covered  with  a \"ery  close  smooth  coat  of  granules,  smallest  on  the  lateral  margins 
and  coarsest  at  the  inner  end;  in  addition,  the  plates  carry  1-12  rounded  tubercles 
of  very  diverse  sizes,  like  those  on  the  aboral  plates,  irregularly  distributed  but 
chiefly  near  the  inner  end.  Terminal  plate  relatively  small,  covered  by  granules 
like  those  of  the  superomargiiials. 

^ CiKavduibris  — full  of  thorns , in  reference  to  the  numerous  tubercles  on  the  aboral  surface. 
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Oral  surface  flat,  the  actinal  intermediate  areas  rather  large,  covered  by  a 
closely  matched  pavement  of  50  or  more  polygonal  plates,  2-5  mm.  in  diameter; 
the  granules  and  pedicellariae  covering  these  plates  are  much  longer  and  less 
crowded  tlian  those  of  the  upper  surface;  the  innermost  series  of  actinal  plates 
extends  out  to  the  seventh  inferomarginal  but  the  adjoining  series  only  reaches 
the  fifth.  Inferomarginal  plates  correspond  in  number  and  position  (not  exactly) 
with  the  superomarginals,  but  there  is  an  additional  very  small  inferomarginal 
(or  usually  2 of  them)  just  below  the  terminal  plate  where  the  tip  of  the  ray  turns 
up;  there  is  no  superomarginal  to  correspond  with  these;  granular  coat  of  infero- 
marginals  close  and  even  but  coarser  than  that  of  the  upper  series  — • not  so 
coarse  however  as  that  of  the  actinal  intermediate  plates;  a few  small  tubercles 
may  be  found  on  one  or  more  of  the  dist almost  inferomarginals. 

Adambulacral  armature  in  three  distinct  series;  innermost  of  5 (4-6) 
strongly  compressed  spines  (2  mm.  long,  more  or  less)  with  rounded  tips,  the 
middle  ones  longest,  the  outermost  very  small;  the  second  series  consists  of  2 (or 
dist  ally  only  1)  very  broad,  stout  spines  (.75-1.50  mm.  wide)  with  truncate  (or 
rounded)  tips;  the  outermost  series  consists  of  2 or  3 short,  thick  spinelets,  not 
so  high  or  so  big  as  those  of  the  second  series;  this  outermost  series  tends  to  be 
irregular  in  its  distribution  and  may  be  lacking  on  some  plates.  Pedicellariae,  with 
jaws  much  longer  than  wide,  occur  on  many  adambulacral  plates,  often  being 
placed  on  the  adoral  margin  between  the  first  and  second  series  of  spinelets.  Oral 
plates  with  a lieavy  armature;  about  10  very  stout  prismatic  or  squarish  spines 
with  rounded  tips  crowd  each  margin;  back  of  them  is  a second  series  of  6,  even 
stouter,  but  shorter  and  less  prismatic  spines;  on  the  inner  crest  of  each  plate  is  a 
series  of  4 or  5 much  smaller,  very  short  spines. 

Color  in  life  very  striking;  marginal  plates,  tubercles  and  coarsest  granules 
bright  brick-red,  the  rest  of  the  aboral  surface  bluish-gray;  lower  surface  yellow- 
ish. All  the  colors  disappear  rapidly  in  preserved  material.  The  dry  holotype 
is  a dull  reddish-brown  above,  a lighter  and  less  reddish  color  below;  the  rays  are 
lighter  than  the  disk  aborally. 

Holotype,  ]\I.  C.  Z.  no.  3154,  dredged  southwest  of  Broome,  in  7-8  fms., 
June,  1932. 

The  selection  of  a holotype  has  been  a difficult  matter  owing  to  the  great 
diversity  in  the  development  of  tubercles  and  spinelets  on  the  aboral  surface. 
Orally  there  is  individual  difference  in  details,  particularly  in  the  size,  propor- 
tions and  number  of  the  spines  in  the  outermost  adambulacral  series,  but  no 
essential  modifications  have  been  noted.  The  differences  aborally  may  be 
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grouped  under  four  heads.  L Tubercles  on  superoinargiiial  plates:  these,  so  evi- 
dent in  the  holot3^pe,  are  lacking  in  most  specimens,  the  superomarginals  being  as 
smoothly  coated  as  can  be;  onl^^  3 specimens  altogether  have  tliese  tubercles. 
2.  Tubercles  on  aboral  plates:  the  diversit}"  in  tliese  is  surprising  and  does  not 
seem  to  be  correlated  in  an}"  way  with  size;  they  are  largest  and  most  spherical 
in  the  liolotype;  in  a somewhat  smaller  specimen  the}"  arc  nearly  as  large  but  are 
conical  and  more  numerous  and  stand  out  with  great  distinctness  from  the  gran- 
ules wliich  cover  the  plates;  in  a third  specimen,  they  are  somewhat  conical  but 
on  most  plates  thei’C  is  only  one  or  one  is  conspicuously  bigger  than  the  others; 
in  a fourth  specimen,  they  are  small  but  numerous,  many  plates  ha\"ing  10-15 
nearly  spherical  tubercles  in  a not  very  compact  group;  other  specimens  have 
very  few  tubercles  and  these  confined  to  the  plates  of  the  disk  and  the  carinal 
plates  at  tlie  base  of  the  rays;  the  smallest  specimen  (R  =37  mm.)  has  very  few 
tubercles  and  a specimen  with  R = 42  mm.  has  none  at  all  on  either  aboral  plates 
or  superomarginals.  3.  In  about  half  tlie  specimens,  a conspicuous  tubercle  notice- 
ably larger  tlian  its  fellows  is  found  on  the  large  carinal  plate  at  the  base  of  each 
ray;  in  no  specimen  are  these  symmetrically  developed;  usually  they  are  evident 
only  at  the  l)ase  of  three  or  four  rays;  in  one  case,  a specimen  with  R=47  mm., 
all  5 are  present  but  one  is  accompanied  by  a second  tubercle  nearly  as  large; 
when  most  conspicuous  these  tubercles  may  be  2 mm.  high  and  more  than  2 mm. 
in  diameter  at  base;  ordinarily  they  are  l)luntly  conical  but  they  may  be  rounded, 
or  terminate  in  2 or  3 slightly  indicated  blunt  points.  4.  While  the  liolotype  and 
many  other  iiidividuaLs  have  the  rays  wide  and  rounded  at  tip,  in  half  a dozen 
indi\dduals  the  rays  are  distinctly  pointed,  and  other  specimens  intergrade  be- 
tween the  extremes. 

In  spite  of  this  interesting  diversity,  I have  no  doubt  as  to  the  specimens 
lepresenting  a single  species.  All  were  collected  by  me  and  showed  the  striking 
and  cliaracteristic  coloration  in  life  which  distinguishes  this  handsome  sea-star. 
Owing  to  the  difference  in  the  matter  of  tubercles  on  the  superomarginal  plates, 
some  specimens  of  acanfhodcs  fall  into  one  section  of  Doderlein’s  recently  pub- 
lislied  (1935,  p.  77)  key  to  the  species  of  Cloniodiscaster  while  others  fit  into  the 
alternative  section.  The  holotype  runs  down  at  once  to  (7.  scaber  Mobius  but 
comparison  with  the  figures  given  shows  it  is  not  that  species,  the  number  of 
superomarginals  and  their  granular  coating  being  obviously  difTerent.  Individuals 
of  the  present  species,  lacking  superomarginal  tubercles  run  down  to  scriaius 
M.  ct  T.  or  granuHferus  Gray,  but  again  comparison  with  the  figures  given  by 
Doderlein  shows  that  the  Australian  species  is  quite  distinct.  The  remarkable 
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constancy  in  number  of  superomarginals  in  acanthodes  is  worthy  of  special 
mention;  the  smallest  specimens  have  11  or  12,  the  largest  has  11  normally  de- 
veloped and  a twelfth  just  forming  next  to  the  terminal  plate,  and  other  large 
specimens  have  12,  with  exceptionally  a thirteenth  just  forming. 

All  of  the  24  specimens  at  hand  were  dredged  on  a firm,  sandy  bottom  in 
7-8  fms.  of  water  in  the  vicinity  of  Broome,  in  June,  1932.  Oddly  enough  we  did 
not  meet  with  the  species  in  1929. 


Goniodiscaster  bicolori  sp.  nov. 

Plate  5,  fig.  1 

Rays  5.  R = S0  mm.,  r = 40  mm.,  br  = 40  mm.  R = 2rorbr.  In  all  details  of 
structure  like  those  specimens  of  the  preceding  species  (acanthodes)  which  lack 
tubercles  on  the  superomarginal  plates;  no  details  of  tuberculation,  spinulation, 
granulation,  form,  size  or  proportion,  have  been  discovered  by  which  the  two 
forms  can  be  separated.  The  granulation  in  hicolor  is  a little  finer,  especially  on 
the  marginal  plates,  when  specimens  of  like  size  are  compared  side  by  side,  but 
the  difference  is  so  slight  it  cannot  be  expressed  in  words  or  figures  so  as  to  help 
in  determining  to  which  species  an  unidentified  specimen  belongs.  No  specimens 
of  hicolor  however  liave  any  conspicuous  tubercles  on  the  superomarginal  plates. 

Tlie  coloration  of  the  present  form  is  so  strikingly  different,  and  in  each 
species  the  coloration  shows  so  little  diversity,  that  it  never  even  occurred  to  me 
when  collecting  them  that  the  two  were  very  closely  allied.  Not  until  the  dried 
material  was  unpacked  in  Cambridge  did  I realize  how  very  much  alike  the  two 
forms  are.  The  present  species  (hicolor)  has  the  disk  and  bases  of  the  rays  uni- 
formly gray  with  no  hint  of  blue  in  it;  the  remainder  of  the  ray  is  a very  fine 
rose-red,  quite  different  from  the  red  of  the  marginal  plates  in  acanthodes,  Madre- 
porite  pinkish  and  a few  dots  near  center  of  disk  deep  rose-red. 

This  lovely  sea-star  was  much  less  common  than  acanthodes  and  only  7 
specimens  were  taken.  The  first  were  found  in  Lagrange  Bay  but  others  were 
taken  nearer  to  Broome.  Unfortunately  my  field  notes  do  not  make  clear  whether 
the  two  species  were  ever  taken  together.  The  smallest  specimen  of  hicolor  taken 
has  R =58  mm.  The  largest  is  the  holotype  (M.  C.  Z.  No.  315G)  whose  measure- 
ments are  given  above. 

^ ?nco/or  = having  two  colors,  in  reference  to  the  striking  coloration. 
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The  objections  to  basing  species  of  sea-star  on  color  are  so  obvious  as  to  re- 
quire no  amplifying,  but  the  present  ease  is  so  extraordinai*}"  I have  been  at  a loss 
as  to  what  the  best  course  might  be.  To  designate  one  as  a color  phase  of  the 
otlier  involves  tlie  difficulty  of  determining  whicli  is  the  original  ^^species’’  and 
which  is  the  ^^form”!  That  one  is  the  male  and  the  other  the  female  of  a single 
species  is  conceivable,  and  deserves  investigation  when  fresh  material  is  available, 
but  no  such  remarkable  case  of  sexual  dimorphism  in  color  is  known  at  present 
among  echinoderms,  and  seems  liighly  improbable  in  this  case.  It  seems  best 
therefore  to  give  each  form  a specific  name,  in  spite  of  the  difficulty  of  distinguish- 
ing museum  material.  As  a matter  of  fact,  the  diy  specimens  of  bicolor  cannot  all 
be  distinguished  beyond  question  from  the  corresponding  material  of  acanthodcs 
but  as  a rule  the  interradial  superomarginals  are  slightly  lighter  colored  than 
those  on  the  arms  while  this  is  not  the  case  in  accwtJiodes, 


STYPHLASTERi  gen.  IIOV. 

Allied  to  (ioniodiscaster  but  readily  distinguished  by  the  coarse,  polygonal, 
flat-topped  granules  of  diverse  sizes  which  cover  the  papular  areas  of  the  aboral 
surface,  contrasting  markedly  with  the  large  spherical  granules  whicli  cover  the 
convex  skeletal  plates.  Marginal  plates  notably  convex  and  covered  with  very 
coarse,  spherical  granules;  the  distal  inferomarginals  extend  out  laterally  beyond 
the  superomarginals  so  that  they  are  conspicuously  visible  from  above  and  form 
the  margin  of  the  distal  half  of  each  ray.  Adambulacral  armature  in  4 crowded 
series  of  veiy  heavy  spines,  the  furrow  series  stout  and  similar  to  the  others  but 
not  so  large;  outermost  series,  small,  prismatic  and  truncate.  Pedicellariae  ap- 
parentlj"  wanting. 

Genotype,  Styphlasln^  uolobilis  sp.  nov. 

This  is  a well-marked  genus,  for  while  its  relationship  to  Goniodiscaster  is 
obvious  enough,  the  general  facies  is  quite  unlike  any  member  of  that  genus. 
The  whole  abactinal  surface  is  well-arched,  considerably  above  the  marginal 
plates,  but  the  basal  part  of  each  ray  is  conspicuously  arched  above  the  inter- 
radial areas  as  well  as  above  the  somewhat  flattened  central  pentagon  of  the  disk 
itself. 

1 arv4>\6s  = roughs  rugged da rrjp  — a star,  in  reference  to  the  unusually  rough  and  rugged  appearance 
of  the  aboral  surface. 
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Styphlaster  notabilis’  sp.  nov. 

Plate  17,  figs.  3-4 

Rays  5,  short  and  stout,  high  at  base.  R =57  inni.,  r =28  mm.,  br  =20  mm. 
R is  thus  about  twice  r or  br.  .At  ti]i,  each  ray  is  wide  and  rounded;  10  mm.  from 
tip,  the  width  is  IS  ram.,  the  height,  S mm.;  nearer  tip  the  height  is  a full  9 mm., 
while  at  base,  say  20  mm.  from  disk-center,  it  is  15  or  10  mm.  At  center,  the 
disk  is  13  or  14  mm.  thick.  Al>oral  ]ilates  rhombic,  polygonal  or  rounded,  rather 
sharply  defined,  and  nnirkedly  convex;  the  center  of  each  plate  is  occupied  by  a 
cluster  of  large  spherical  granules,  the  marginal  ones  smallest;  one  of  the  central 
ones  is  often  conspicuously  larger  than  the  others  and  may  become  a considerable 
tubercle  oftentimes  higher  than  thick;  on  several  of  the  carinal  plates,  in  each 
series,  these  central  tubercles  become  stout  erect  spines,  but  they  are  erratic  in 
distribution  and  very  unecpial  in  size;  the  largest  are  about  2 mm.  high,  1-1.5  mm. 
in  diameter  and  very  blunt.  Alargins  of  plates,  and  papular  areas,  covered  with 
flat-topped  polygonal  granules  of  diverse  size  and  form.  Aladreporite  distinctly 
pentagonal,  wider  than  high;  width  slightly  more  than  5 mm.,  height  slightly 
less;  distal  angle  11  mm.  from  superomarginal  plates.  No  pedicellariae  have  been 
detected. 

Superomarginals  only  8 on  each  side  of  each  ray,  rather  consjiicuously  con- 
vex and  covered  along  the  margins  with  flat-tojiped  polygonal  granules,  and 
elsewhere  with  large  spherical  granules,  jrarticularly  large  on  the  ujiper  end  of 
the  interradial  plates,  where  they  are  a millimeter  oi’  more  in  diameter;  at  the 
tip  of  the  ray  the  superomarginals  lie  largely  on  the  upper  surface  of  the  ray,  the 
last  pair,  which  are  about  as  wide  as  long,  being  broadly  in  contact,  and  separat- 
ing the  small  terminal  plate  from  the  aboral  surface  of  ray. 

.Actinal  intermediate  plates  about  42,  in  thiee  cpiite  distinct  series;  back  of 
the  oral  plates  is  a single  tetragonal  or  pentagonal  plate  and  from  this  there 
extends,  adjoining  the  adambulacrals,  a .series  of  13  rounded  pentagonal  or 
roughly  circular  plates,  progressively  smaller  distally,  as  far  as  the  seventh 
inferoinarginal;  a second  series  of  5 or  G similar  plates  extends  to  the  third  in- 
feroinarginal,  and  a third  series  of  two  or  three  plates  (4  or  5 plates  altogether) 
fill  the  remaining  space;  all  of  these  actinal  plates  are  somewhat  convex  and 
covered  with  granules  similar  to  those  on  the  inner  end  of  the  inferomarginals;  no 
pedicellariae  have  been  detected. 


yiotahilis  — notshle,  of  obvious  significauce. 
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Inferomarginals  11  on  each  side  of  each  ray;  these  plates  are  much  more 
flattened  than  the  superomarginals  and  nos.  4 7 exceed  in  size  those  of  the  upper 
series;  all,  except  the  two  distalmost,  which  are  very  small,  are  wider  than  long; 
the  first  5 correspond  in  position  with  the  superomarginals;  the  sixth  is  less  distal, 
the  seventh  and  eighth  underlie  the  seventh  of  the  upper  series,  while  the  ninth, 
tenth  and  eleventh,  underlie  the  big  eighth  superomarginal;  beginning  with  the 
fourth  the  inferomarginals  are  visible  from  above  and  the  seventh  and  eighth  are 
particularly  conspicuous,  extending  out  at  least  2 mm.  beyond  the  upper  series. 
(Tliis  is  not  due  to  flattening  in  the  drying  of  the  specimen,  which  has  undergone 
practically  no  change  since  it  was  collected  except  the  slight  fading  and  dulling 
in  coloration.) 

Adambulacral  armature  very  stout  and  crowded;  each  plate  carries  four 
series  of  spines;  marginal  (or  furrow)  series  consists  of  4 subequal  spines,  2 mm. 
long,  less  than  a millimeter  thick,  rounded  at  tip,  the  middle  pair  nearly  cylin- 
drical, tlie  others  distinctly  flattened;  second  series,  3 very  stout,  rounded, 
prismatic,  spines  with  rounded  tips,  the  middle  spine  slightly  the  largest;  third 
series,  3 smaller,  more  prismatic  and  more  truncate  spines,  the  middle  one  much 
the  largest;  outermost  series,  3 or  4 (rarely  5)  small  prismatic,  truncate  spinelets 
irregularly  arranged  to  cover  the  rest  of  the  plate.  Armature  of  oral  plates,  a 
direct  continuation  of  the  adambulacral  armature;  hence  each  pair  of  plates  is 
densely  crowded  with  about  35  stout  spines,  corresponding  perfectly  in  arrange- 
ment with  those  of  the  adambulacral  plates. 

Color  of  dr}^  specimen,  a light  reddish-brown  with  a lavender  cast;  areas 
between  the  marginal  plates  and  between  those  of  the  aboral  surface  very  light, 
almost  cream-color,  except  on  the  swollen  basal  portion  of  each  ray;  madreporite 
brownish-j^ellow;  orally  the  reddish-brown  of  the  marginal  plates  is  evident  but 
the  interradial  areas  and  the  oral  and  adambulacral  armature  is  more  yellowish- 
brown,  ]\Iy  field  notes  describe  the  color  in  life  as  follows:  ^^Coloration  indis- 
tinctive. Lavender-brown;  disk  and  inferomarginals,  which  show  clearly  on 
distal  part  of  arm,  are  more  brown;  superomarginals  more  lavender.  Madreporic 
plate,  lavender-white.  Sutures  between  all  abactinal  plates,  whitish.  Lower 
surface,  flesh-color  to  reddish,  the  interradial  inferomarginals  being  quite  flesh- 
red,  though  dull.  Adambulacral  armature,  creamy-white.” 

Holotype,  M.  C.  Z.  no.  3158,  taken  near  entrance  to  Roebuck  Bay  in  5-7 
fms.,  June  27,  1932.  This  notable  sea-star  was  obviously  a novelty  and  we 
dredged  repeatedly  at  and  near  the  place  where  we  found  it  in  the  hope  of  secur- 
ing more  specimens,  but  in  vain  — the  holotype  is  still  unique. 
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ICONASTER  LONGIMANUS 

Asirogonium  longiniannm  Mobius,  1S59.  Neue  Seesterne,  p.  7. 

Icomisicr  longimanns  Sladen,  1SS9.  “Challenger’*  Ast..  p.  261. 

The  occurrence  of  this  remarkable  sea-star  on  the  northwestern  coast  of 
Australia  is  of  great  interest.  We  did  not  meet  with  it  at  any  point  but  the  West- 
ern Australian  Museum  has  a fine  specimen  (Xo.  2982)  taken  at  Broome.  In  it 
R = G1  mm.  and  r=lS  mm.  It  agrees  in  all  essentials  with  2 larger  specimens 
from  “Adolphus  Island  near  Cape  York’*  received  many  years  ago  at  the  AI.  C.  Z. 
from  Ward’s  Natural  Science  Establishment,  Rochester,  X.  Y.  These  were  col- 
lected by  Mr.  Henry  A.  Ward  during  his  visit  to  Torres  Strait  and  the  Great 
Barrier  Reef  in  IS9G.  In  the  larger  specimen,  R = 110  mm.,  r = 28  mm. 

A photograph  of  a living  specimen,  taken  by  Air.  Archie  lAnbury  at  Xor- 
west  Island,  Capricorn  Group,  Queensland,  lies  before  me,  accompanied  by  the 
following  notes  on  the  color  in  life,  which  deserve  publication:  ''Arms  and 
marginal  plates  light  orange-brown.  Interradial  areas  reddish-brown.  On  each 
side  of  the  median  series  of  radial  plates,  a cream-white  line,  not  reaching  to 
center  of  disk.  Lower  surface,  buffy-yellow.” 

Air.  Alelbourne  Ward  has  kindly  sent  me  2 small  specimens  of  Iconaster 
from  Lindcman  Island,  Barrier  Reef,  which  he  collected  in  1934.  They  are  dry 
and  light  gray-brown  in  color.  One  is  a symmetrical  indiA'idual  with  the  5 rays, 
35  mm.  long,  while  the  other  is  a smaller  but  perfectly  tetramerous  specimen,  not 
quite  symmetrical  however;  one  ray  is  only  25  imn.  long  and  has  12  superomar- 
ginals  on  each  side;  opposite  it,  the  ray  is  27  mm.  long  and  has  13  superomarginals 
on  each  side;  if  the  short  ray  is  considered  anterior,  the  ray  at  its  right  is  also 
27  mm.  long  but  has  12  superomarginals  on  its  anterior  side  and  13  on  the  pos- 
terior; the  fourth  ray  is  28  mm.  long  with  13  superomarginals  on  each  side. 

Anthenoides  dubius*  sp.  nov. 

Plate  17,  figs.  5-G 

Rays  5,  slender  and  flat.  R=18  mm.,  r = 6 mm.,  br  = 5 mm.;  hence  R = 3r 
and  3.G  br.  Aboral  surface  covered  by  a thin,  rather  sparsely  granulated  skin; 
granules  apparently  beneath  the  skin  as  in  Stellastcr;  aboral  plates  obscured 
except  on  rays  where  a single  median  series  of  squarish  or  oblong  plates  extends 

* duhius  = douhthi\,  in  reference  to  the  uncertainty  as  to  whether  this  probably  immature  form  belongs 
in  this  genus. 
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nearly  to  tip;  the  last  3 siiperomarginals  are  in  contact  and  separate  these  radials 
from  the  terminal  plate;  beyond  the  fifth  siiperomarginals  the  radial  plates  are 
very  minute.  Single  small  papulae  oeeur  at  eaeh  eorner  of  the  radial  plates  and 
of  the  first  3 siiperomarginals.  A few  low,  olilong  ]ie(licellariae  quite  small  but 
relatively  of  large  size  are  scattered  on  the  distal  portions  of  the  disk.  On  each 
basal  radial  (or  the  first  earinal)  plate  is  a relatively  large  blunt rounded 
tubercle,  higher  than  thick.  ]\Iadreporite  relatively  large,  eircular,  a little  more 
than  its  own  diameter  from  the  interradial  siiperomarginals,  in  line  with,  and 
between,  two  of  the  radial  tubercles. 

Superomarginal  plates,  12  on  each  side  of  each  ray,  the  terminal  3 com- 
pletely in  eontaet;  excepting  the  last  2,  their  length  and  breadth  are  nearly  equal, 
the  height  rather  less;  the  twelfth  is  much  shorter  than  wide  while  the  penulti- 
mate is  intermediate  between  it  and  the  tenth;  the  first  is  mueh  wider  on  the 
inner  margin  than  on  the  outer;  the  skin  which  covers  the  aboial  plates  seems  to 
extend  over  the  superomarginals  and  a few  scattered,  very  minute  granules  may 
be  seen  with  a lens,  but  there  are  no  spines  or  tubercles.  Terminal  plate  relatively 
very  large,  1.5  mm.  long,  1 mm.  wide  at  base,  narrower  at  tip  where  it  carries  4 
horizontally  projecting  short,  thick  spinelets,  2 from  the  upper  margin  and  one 
from  each  lateral  margin. 

Actinal  interradial  areas  with  12-14  well  defined  plates,  arranged  thus:  a 
very  small  unpaired  triangular  plate  close  to  the  oral  plates;  distal  to  this  a pair 
of  relativel}^  large,  irregularly  hexagonal  plates,  wider  than  long;  next  a trans- 
verse series  of  3 plates  mueh  wider  than  long,  and  then  2 plates  mueh  wider  than 
long,  adjoining  each  of  the  interradial  pair  of  inferomarginals;  laterally  distal 
to  these  on  eaeh  side,  in  contact  with  either  the  first  or  second  inferomarginal  or 
both,  is  a mueh  smaller  elongated  plate,  and  be}^ond  this  there  may  lie  a still  more 
minute  plate;  all  of  these  actinal  plates  carry  more  or  less  scattered  minute  gran- 
ules, and  the  larger  ones  also  bear  an  inci])ient  pedieellaria  or  a conspicuously 
larger  granule;  the  largest  plates  may  carry  both  a pedieellaria  and  a granule. 

Inferomarginals  correspond  exactly  in  numlier,  size  and  position  with  the 
superomarginals;  they  are  quite  smooth  and  carry  no  spines  or  spinelets;  on  the 
distal  margin  of  some  of  the  distal  plates,  one  or  two  minute  granules  may  be 
detected.  Adambiilacral  plates  more  than  30  on  each  side;  the  proximal  ones  are 
large,  about  as  long  as  wide,  with  a marginal  series  of  5 subeqiial,  flattened, 
round-tipped  spines;  distally  the  jilates  become  very  small  and  the  number  of 
spines  reduced  to  2 or,  at  last,  to  1 ; on  the  surface  of  the  proximal  adambulacrals 
there  is  a series  of  3 or  4 minute  granules  forming  a distinct  line  parallel  to  the 
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margin,  but  distally  this  line  is  gradually  reduced  to  2 granules  and  ultimately  to 
1 or  none.  Oral  plates  conspicuously  swollen;  each  has  a marginal  series  of  5 or 
6 relatively  large  spines,  the  innermost  at  tip  of  jaw  much  the  largest,  about 
.75  mm.  long;  there  is  a single  large  granule  on  the  surface  of  each  plate,  near 
center,  and  there  are  much  smaller  granules  present,  particularly^  near  the 
median  crest  of  the  jaw. 

Color  of  upper  surface  pale  gray;  lower  surface  lighter  but  not  quite  white, 
although  under  a lens  it  looks  so.  My  field  notes  say  of  the  color  in  life  of  other 
specimens:  “light  olive  gray,  variegated  with  darker,  the  terminal  plate  and  a 
distinct  l:>and  on  distal  half  of  arm,  dark;  lower  surface  pure  white  except  terminal 
plates  which  are  dark.  On  preservation  grays  I>ecome  lu’owns.’^  The  paratypes 
now  range  from  nearly  white  to  very  pale  yellowish-brown;  there  are  no  mark- 
ings whatever  nor  do  the  terminal  plates  stand  out  in  any  contrast. 

Holotypc,  M.  C.  Z.  no.  3160  from  Broome.  Gift  of  Captain  Beresford  E. 
Bardwell,  June  1932. 

There  are  4 paratypes  dredged  in  June,  1932  near  Broome,  consideral)ly 
smaller  than  the  holotype  b\it  agreeing  with  it  in  all  essentials.  Tlie  skin  of  the 
aboral  surface  is  scarcely  indicated  so  that  the  outlines  of  the  plates  are  easily 
seen,  the  papulae  are  more  conspicuous,  the  granules  very  minute.  There  are  no 
tubercles  on  the  l)asal  radials  but  in  the  2 larger  specimens,  the  coming  develop- 
ment of  such  tubercles  is  plainly  indicated.  The  terminal  plate  has  only  a single 
median  spine  projecting  out  from  the  distal  end;  probably  the  presence  of  2 in 
the  holotype  is  abnormal.  The  lower  surface  is  quite  free  from  granules  and  the 
number  of  plates  is  of  course  more  or  less  considerably  reduced. 

In  1929,  a very  small  pentagonal  sea-star  was  dredged  in  the  vicinity  of 
Lagrange  Bay,  in  5-7  fms.,  which  at  the  time  was  quite  unidentifiable  but  which 
seems  to  be  almost  surely  a very  young  specimen  of  this  new  species.  It  is  6 mm. 
in  diameter  with  K =3.5,  r = 2.5,  more  or  less.  There  are  about  70  aboral  plates, 
symmetrically  arranged,  15  at  center,  and  10  or  more  in  each  radius;  3 or  4 pairs 
of  papulae  are  also  evident  in  each  l adius;  there  are  2 supcromarginals  present  on 
each  side  of  each  ray,  the  first  relatively  very  large,  the  second  much  smaller;  a 
relatively  huge  terminal  plate  with  3 projecting  spines  at  the  tip,  completes  each 
ray.  Orally,  30  inferomarginals,  40  adambulacrals,  5 pairs  of  orals  and  10 
actinal  intermediate  plates  cover  the  surface;  2 spines  at  the  tip  of  each  oral  plate 
arc  disproportionately  big,  and  the  same  is  true  of  the  orals  themselves,  as  well 
as  the  interradial  inferomarginals.  There  are  no  granules  on  cither  surface. 

This  is  a very  perplexing  sea-star  and  as  even  the  holotype  is  probably  still 
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quite  young,  its  affinities  arc  uncertain.  It  was  at  first  believed  to  be  simply  the 
juvenal  form  of  Stellaster  incci  but  in  the  large  series  of  that  species,  taken  at 
Broome  and  at  Lindcman  Island,  there  are  a number  of  young  individuals  as 
small  as  the  holotype  of  the  present  species  and  even  smaller.  Comparison  shows 
at  once  that  they  are  certainly  not  identical.  The  young  Stellasters  have  wider 
arms,  a more  arched  disk,  more  numerous  and  more  granular  aboral  plates,  fewer 
superomarginals,  and  the  inferomarginal  spines  more  or  less  well  developed. 
Orally  howe^Tr  the  i*esemblanee  is  extraordinary  but  Stellaster  has  man}"  more 
granules  and  more  numerous  adambulacral  and  oral  spines.  The  possibility  that 
dubius  is  the  }mung  of  Ogmaster  or  Iconaster  is  promptly  negati^Td  b}"  compari- 
son with  specimens  of  those  genera.  That  it  is  really  an  Antlienoidcs  seems  im- 
probable owing  to  the  long  slender  arms  but  the  superficial  resemblances  between 
these  specimens  from  Broome  and  young  Anthenoidcs  jmrcci  Perrier  from  Bar- 
bados are  so  striking,  it  cannot  be  considered  improper'  to  let  duhiiis  remain  in  the 
same  genus  with  the  AVest  Indian  sea-star  until  more  nearly  adult  material  is 
available. 


Stellaster  incei 
Plate  2,  figs.  1-2 

Gray,  1847.  Proc.  Zoo).  Soc.  London,  p.  7(>. 

This  is  one  of  the  common  sea-stars  at  Broome  and  44  specimens  lie  before 
me,  all  but  four  from  5-S  fms.  in  t he  vicinity  of  Ih’oome  and  southwest  ward  to 
Lagrange  Bay;  the  exceptions  are  3 specimens  fi‘om  Lindcman  Island,  Queens- 
land, and  a large  adult  from  Augustus  Island,  sent  on  by  Captain  Ihardwell.  The 
specimens  from  Broome  undoubtedly  fall  in  the  incei  group,  according  to  the 
latest  revision  of  Stellaster,  a careful  study  by  Dodcrlein  (1935,  pp.  86-101). 
But  they  show  great  diversity  among  themselves  in  form  and  spinulation  and 
lead  one  to  doubt  very  seriously  whether  the  forms  to  which  names  are  given  by 
the  pre-eminent  European  authority  on  sea-stars,  are  really  worthy  of  such 
recognition.  This  is  not  the  place  to  take  up  the  question  in  detail  but  some  notes 
on  the  specimens  at  hand  may  be  of  value. 

In  size  the  forty  Broome  specimens  range  in  length  of  R from  14  to  72  mm. 
The  form  of  these  two  extremes  is  the  same,  R =2.3  r,  and  this  may  be  considered 
characteristic  of  this  group  of  specimens  young  and  old;  the  extremes  of  form  are 
R = 2r  and  R =2.Gr.  The  smallest  specimen  has  an  incipient  tubercle  on  each  of 
the  five  basal  radial  plates  (i.e.  the  first  plate  of  the  earinal  series),  and  these  5 
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tubercles  are  commonly  the  first  to  appear  and  the  largest  of  all,  but  it  is  not  often 
that  all  5 are  present,  symmetrically  placed  and  uniformly  developed.  In  some 
specimens  they  are  wanting,  notably  in  an  individual  with  R = 35  mm.,  which 
lias  no  tubercles  at  all;  in  this  case,  the  plates  which  should  hear  these  primary 
tubercles  are  easily  distinguished  and  I am  unable  to  satisfy  myself  that  they 
never  bore  tubercles;  it  is  not  beyond  question  that  these  were  accidentally 
knocked  off  in  the  dredge,  when  the  specimen  was  taken,  but  careful  examination 
of  this  and  other  specimens  makes  me  feel  this  is  very  unlikely.  After  R = 40  mm. 
tubercles  develop  in  more  or  less  considerable  numbers  and  quite  irregularly; 
there  is  also  great  diversity  in  size  and  sharpness;  they  rarely  exceed  2 mm.  in 
height  and  may  be  that  much  in  thickness  at  base;  commonly  they  arc  more 
slender  and  they  are  very  generally  pointed  but  in  some  individuals  they  are 
quite  blunt;  the  number  I’anges  from  a dozen  or  even  fewer  to  more  than  300; 
while  the  largest  nund^er  naturally  occurs  on  the  largest  specimen  there  is  no 
close  correlation  between  the  number  and  size  — a specimen  with  R = 55  mm. 
has  only  about  45  tul:)ercles  and  most  of  these  are  very  small. 

An  important  feature  of  these  Broome  Stellasters  is  the  presence,  in  three  of 
the  largest  specimens,  of  spines  on  the  superomarginal  plates;  in  all  cases,  they 
are  low  and  pointed  and  irregularly  distributed;  in  one  case  they  are  mostly  on 
the  distal  plates  while  in  the  others  they  are  chiefly  in  the  interradii;  in  the  largest 
specimen  two  often  occur  on  a single  plate,  one  near  the  upper,  the  other  near  the 
lower,  margin.  As  Doderlein  considers  the  absence  of  spines  on  the  superomar- 
ginals  one  of  the  main  features  of  the  cquestris  group,  in  which  he  places  inceij 
their  occurrence  in  these  Broome  specimens  is  particularly  interesting.  It  leads 
me  to  believe  that  Si.  tuherculosus  v.  Martens,  of  which  only  a single  specimen  — ■ 
from  an  unknown  locality  — ^ is  known  (figured  by  Doderlein),  is  simply  a speci- 
men of  inceij  like  these  from  Broome,  with  which  it  agrees  in  size  and  form.  It  is 
of  further  interest  that  the  three  specimens  with  superomarginal  spines  have  2 
spines  on  many  of  the  inferomarginal  plates,  especially  in  the  interradii,  but  some 
large  specimens  without  superomarginal  spines  show  this  same  peculiarity.  In 
the  smallest  incei  from  Broome,  single  inferomarginal  spines  are  just  beginning  to 
show  on  the  first  pair  (interradial)  of  plates,  but  are  well-developed  on  the  follow- 
ing seven;  in  all  other  specimens  they  are  present  on  all  the  inferomarginals. 

In  life  Stellaster  incei  is  a handsome  sea-star  but  the  colors  fade  rapidly  and 
disappear  more  or  less  completely.  At  Broome  the  coloration  is  surprisingly  con- 
stant in  shades,  but  very  diverse  in  details.  Young  individuals  are  light  brown 
above  and  cream-white  below;  as  they  grow,  some,  and  at  last  many,  aboral  plates 
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become  outlined  with  dark  brown;  in  some  specimens,  there  is  more  or  less  varie- 
gation of  light  and  dark  brown;  as  a rule,  the  larger  the  specimen,  the  more  con- 
spicuous are  the  dark  shades  and  markings;  some  individuals  have  an  olive  or 
gray  cast  but  fundamentall}"  the  color  is  l)rown.  While  the  specimen  is  still  very 
small,  R = 18  mm.,  the  pair  of  actinal  intermediate  plates,  right  l)chind  the  oral 
plates  become  dusky  purple  and  soon  the  color  lias  become  deep  purple  and  the 
dark  color  has  appeared  in  other  plates,  particularly  in  the  series  adjoining  the 
adambulaeral  plates.  In  larger  sjieeimens,  these  colored  plates  are  a deep  purple- 
brown  and  even  the  median  infcromarginal  plates  are  dusky-purplish.  The 
number  of  dark  aetiiial  intermediate  plates  in  any  specimen,  and  indeed  in  any 
area,  is  subject  to  great  diversity,  so  that  no  two  specimens  in  a small  lot  will  be 
exactly  alike;  each  plate  is  always  either  wholly  white  or  wholly  dark,  but  as 
many  as  19  plates  in  one  area  may  be  dark.  Very  earh",  an  orange  spot  appears 
at  the  base  of  each  interradial,  infcromarginal  spine;  soon  the  oral  spines  begin  to 
show  orange,  and  as  the  animal  grows  the  extent  and  intensity  of  the  orange 
increases  greatly.  The  adult  incei  is  thus  brown  above,  more  or  less  marked  with 
darker,  and  white  below,  with  few  or  many  interradial  plates  dark  purplish- 
brown,  and  much  intense  orange  on  oral,  adambulaeral  and  (basally)  inferomar- 
ginal  spines;  pedicels,  including  suckers,  white.  After  drying,  specimens  become 
“museum  color”  but  in  well  preserved  individuals,  the  dark  plates  of  the  actinal 
ai'cas  are  detectable  by  their  dull  brown-orange  color,  and  an  orange  tint  may 
still  be  noted  in  the  adambulaeral  armature. 

One  of  the  specimens  taken  at  Broome  in  1932  is  notable  for  being  sym- 
metrically hexamerous.  It  is  adult  with  R=()0  mm.  and  r=30.  On  one  ray,  at 
the  distal  end  of  the  ninth  superomarginal  on  the  left  hand  side  (seen  from  above), 
there  is  an  incipient  secondary  arm,  as  though  the  ray  would  fork  at  that  point; 
the  new  ra^^  has  3 sujieromarginals  on  each  side,  but  those  of  the  inner  side  are 
very  small  as  is  the  terminal  plate;  there  are  two  inferomarginal  plates,  one  on 
each  side;  the  ambulacral  furrow  does  not  divide  to  enter  the  new  arm.  On  two 
other  raj^s,  at  the  distal  end  of  the  eleventh  sujierninarginal,  there  is  a distinct 
indication  of  similar  abnormal  growth  but  actual  development  of  additional 
superomarginals  has  not  occurred. 

The  specimen  taken  by  Captain  Baixlwell  at  Augustus  Island  differs  ob- 
viousl}^  from  specimens  of  like  size  from  Broome  in  the  much  longer  arms,  for  R 
nearly  equals  3r.  It  thus  resembles  very  closely  the  form  which  D(klerlein  figures 
(1935,  p,  99,  pi.  XX\T,  figs.  2,  2a)  as  S.  equestris  forma  gracilisj  originally  named 
by  ]\Iobius  as  Si.  gracilis  and  based  on  a specimen  from  China.  But  I fail  to 
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detect  any  other  character,  save  arm-length,  by  which  it  can  be  distinguished  from 
the  Broome  material,  and  as  it  seems  to  have  had  the  same  coloration  judging 
from  the  present  appearance,  particularly  of  the  actinal  intermediate  areas,  it 
seems  only  reasonable  to  consider  it  a very  long-armed  incci. 

This  decision  is  confirmed  by  one  of  the  3 specimens  which  Mr.  Ward  has 
sent  from  Lindeman  Island.  This  individual  has  R = GS  mm.,  r = 24  mm.;  hence 
R =2.Sr  =fc.  The  actinal  surface  shows  36  of  the  orange-brown  plates  characteristic 
of  incei.  In  practically  every  detail  this  specimen  is  identical  with  the  one  from 
Augustus  Island. 

The  other  3 specimens  from  Lindeman  Island  are  very  young,  the  smallest 
Stellasters  I have  ever  seen.  In  the  smaller  R = 9 and  r = 4 mm.,  hence  R =2.2.5r. 
There  are  6 superomarginal  plates  on  each  side  of  each  ray  and  an  incipient 
seventh  adjoins  the  terminal  plate  in  each  series.  The  5 primary  radial  tubercles 
are  visible  but  very  low.  There  are  7 inferomarginal  plates  in  each  series;  most  of 
them  show  no  trace  of  an  inferomarginal  spine  but  on  1,  2 or  3 plates  in  each 
series  a minute  spine  is  present  near  the  distal  margin  of  the  plate.  The  other 
specimen  has  R = lO.o  and  r =4.5  mm.,  hence  R =2.33r.  There  are  7 superomar- 
ginal plates  on  each  side  but  the  seventh  is  distinctly  smaller  than  any  others. 
The  5 jirimary  radial  tubercles  are  barely  evident.  There  are  7 inferomarginal 
plates  in  each  series;  the  first  are  much  the  largest  and  have  no  marginal  spines 
but  most  of  the  succeeding  plates  have  the  spine  on  the  distal  margin  distinctly 
developed. 


Stellaster  inspinosus 
Plate  3,  figs.  1-2 

II.  L.  Clark,  1916.  “Endeavour”  Rep.,  p.  48. 

This  is  the  characteristic  Stellaster  of  the  western  coast  of  Australia  and  is 
common  near  Fremantle.  We  dredged  many  specimens  between  that  port  and 
Garden  Island  in  2-3  fms.  Their  striking  and  constant  coloration,  so  different 
from  that  of  incci,  was  obvious  evidence  that  they  were  not  that  species  but  the 
presence  of  at  least  a few  inferomarginal  spines  in  most  of  the  specimens  led  me  to 
suppose  they  might  not  be  inspinosus.  Examination  however  of  the  34  specimens 
at  hand,  all  adult  with  R =70-90  mm.,  and  comparison  with  a cotype  of  inspino- 
sus, shows  plainlj'  that  all  are  representatives  of  that  species.  It  is  a little  strange 
that  no  j'oung  or  half-grown  specimens  were  secured,  for  scores  of  specimens  were 
dredged. 
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Misled  by  1113^  careless  failure  to  refer  to  the  convex  disk  plates,  and  by  the 
presence  of  inferomarginal  spines  in  his  specimens,  Doderlein  (1935,  p.  89)  has 
described  and  figured  this  species  under  the  name  St.  gihbosiis.  He  published  a 
very  brief  and  hardl}"  descriptive  reference  to  gibbosus  in  October,  19 IG,  but  as 
my  account  with  figures  was  published  June  2,  1916,  there  seems  to  be  no  doubt 
that  the  less  accurate  name  survives;  the  aboral  plates  are  more  or  less  gibbous 
but  the  inferomarginals  are  usually  not  entirely  lacking  in  spines  though  these  are 
commonly  small,  and  poorl3^  and  irregularly  developed. 

The  coloration  in  life  seems  to  be  very  constant  but  unfortunatel}"  disappears 
more  rapidly  and  even  more  completely  after  preservation  than  does  that  of 
incei.  The  upper  surface  of  the  living  sea-star  is  a dull  brick  red  while  the  lower 
surface  is  a reddish  white  with  a variable  number  of  actinal  intermediate  plates 
deep  red,  nearly  claret,  and  the  inferomarginals,  lirown  with  a claret  cast;  adam- 
bulacral  and  oral  plates  and  spines,  yellowish,  sometimes  almost  orange,  but 
pedicels  pure  white.  The  series  of  actinal  plates  adjoining  the  adambulacrals  is 
cjuite  uniformly  red  and  in  many  cases,  most,  or  possibly  all,  of  the  other  actinal 
plates  are  also  red;  this  is  jiarticularly  likely  to  be  true  of  large  individuals. 

The  largest  of  the  present  series  has  R =87-90  mm.  and  is  completely  hexam- 
erous;  it  is  fairly  but  not  entirely  symmetrical,  some  of  the  rays  being  longer 
than  the  others;  as  three  are  broken  at  the  tip,  it  is  impossible  to  determine  what 
their  lengths  in  life  may  have  been. 


Stellaster  princeps 
Plate  4,  figs.  1-2 

Sladen,  1889.  “Challenger”  Ast.,  p.  323. 

It  was  a great  surprise  and  pleasure  to  find  this  magnificent  sea-star  present 
at  Broome,  where  we  secured  a number  in  1929,  of  which  G are  at  hand,  and  17 
in  1932.  Several  were  brought  up  by  pearl-shell  divers,  or  by  our  own  divers 
(in  1932),  but  most  of  the  specimens  were  dredged  in  5-11  fms.  between  Roebuck 
and  Lagrange  Bays. 

After  its  discovery  by  the  ^T'hallenger’’  near  Booby  Island  in  Torres  Strait 
and  Sladen’s  description  in  1889,  this  Stellaster  lay  almost  forgotten  until  Living- 
stone’s discovery  of  a specimen  from  '‘Western  Australia”  in  the  Australian  Mu- 
seum. His  description  and  figures  (1932)  threw  valuable  additional  light  on  its 
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characteristic  features,  but  he  most  magnanimously  and  unselfishly  made  no 
reference  to  the  fact  that  lie  was  present  and  enjoyed  the  experience  of  the  redis- 
covery of  the  species  at  Broome  in  August,  1929. 

That  I described  (1914)  a specimen  from  Port  Hedland,  W.  A.,  belonging  to 
the  "Western  Australian  Aluseum,  as  a new  species  under  the  name  of  Stellaster 
megaloprepes,  reflects  no  credit  on  my  perspicacity  and  I am  quite  unable  to 
account  for  my  making  no  reference  to  prineeps  at  that  time.  It  was  not  until  I 
saw  the  type  of  mcgaloprcpcs  again  in  1929  at  Perth,  after  having  handled  prineeps 
at  Broome,  that  I recognized  the  identity  of  the  two.  Curiously  enough,  in  his 
recent  admirable  revision  of  Stellaster,  Doderlein  (1935)  lias  completely  ignored 
my  species,  wliich  is  just  as  well,  as  it  has  no  validity  whatever. 

Sladen,  Livingstone  and  I (in  the  description  of  mcgaloprcpcs)  have  given  so 
many  details  as  to  structural  features  and  spinulation  as  to  make  aii}^  detailed 
discussion  of  them  here  quite  unnecessary  but  it  will  be  of  interest  to  tell  some- 
thing of  the  diversity  shown  by  the  fine  series  of  23  specimens  at  liand.  They 
range  in  size  from  R = G3  to  R = 150  mm.,  the  last  very  much  the  largest  Stellaster 
ever  recorded;  there  are  several  others  nearW  as  large.  The  form  does  not  show 
great  diversity  but  there  is  Some  difference  in  the  relative  length  of  the  rays;  as  a 
rule  R = 3r  and  3br,  more  or  less,  but  in  very  large  specimens  it  is  nearer  2.6r. 
In  life  the  disk  is  high,  the  vertical  diameter  about  one  fourth  R;  in  preserved 
specimens,  the  height  depends  very  largel}''  on  the  rapidity  with  which  the 
specimens  are  killed  and  i)reserved;  the  longer  the  process,  the  flatter  the  speci- 
men, as  a rule. 

There  is  great  diversity  in  the  spinulation.  In  the  smallest  specimen 
(R  = 63  mm.),  the  5 primary  tubercles  on  the  basal  radial  plates  arc  very  con- 
spicuous, 4 mm.  high,  2 mm.  thick  at  base  but  sharplj^  pointed;  on  the  disk  there 
are  about  30  veiy  much  smaller  spines  and  on  the  basal  part  of  each  ray  (less  than 
the  basal  half)  there  are  3-5  carinal,  conical  tubercles,  not  quite  2 mm.  high,  and 
about  20  very  much  smaller  tubercles  irregularly  placed  but  tending  to  form  2 
series  on  each  side  of  the  carinal  row.  There  are  no  spines  or  tubercles  on  the 
superomarginals.  The  inferomarginal  plates  each  bear  2 spines,  the  upper  and 
inner,  much  the  larger,  about  4 mm.  long;  the  distal  half  dozen  plates  bear  only 
one  spine  each.  Adambulacral  jilates  (near  mouth)  have  6 rather  slender  furrow 
spines,  and  2 large,  flattened  spines  on  the  surface;  of  these  the  adoral  is  more 
than  2 mm.  high  and  its  breadth  is  fully  half  as  much;  the  distal  spine  is  much 
smaller.  There  are  many  relatively  large  pedicellariae  on  the  actinal  inter- 
mediate plates,  especially  on  the  series  adjoining  the  adambulacrals.  Oral  plates. 
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with  7 marginal  spines,  innermost  largest,  compressed,  rounded  at  tip,  outer- 
most  small  and  pointed;  on  surface  of  each  plate  near  the  proximal  end  is  a very 
large  flat  spine  (somewhat  larger  than  on  the  adambulacrals)  set  transversely 
across  tlie  plate. 

As  growth  proceeds  the  number  of  aboral  tubercles  increases  both  relatively 
and  actually  but  there  is  considerable  diversity  in  their  size,  form  and  distribu- 
tion; in  some  cases  they  are  short  and  thick,  with  lilunt  tips,  in  others  the}^  are 
much  moi-e  spinifonu  with  very  sharp  tips;  in  some  individuals  tlic  earinal  series 
does  not  extend  outward  beyond  the  base  of  the  arm,  and  ma}"  be  \'ery  incom- 
plete even  there;  usually  it  runs  out  about  half  the  length  and  occasionally  it 
extends  clearly  almost  to  the  arm-tip.  The  5 primary  radial  tuliereles  generally 
lose  their  preeminence  as  growth  proceeds  and  in  adult  specimens  can  be  made 
out  only  with  careful  examination;  occasionally  however  they  continue  larger  and 
more  conspicuous  than  their  fellows.  In  the  largest  specimen,  there  are  more 
than  GOO  tubercles  on  the  aboral  plates  and  even  on  the  interradial  superomar- 
ginals  small  pointed  tubercles  occur;  these  are  chiefly  single  at  the  upper  end  of  a 
plate,  but  occasionally  are  near  the  lower  end;  now  and  then  two  occur  on  the 
same  plate  and  on  one  first  superomarginal  tlicre  are  3 tuliercles  in  a vertical 
series.  Tubercles  on  the  superomarginals  are  however  quite  unusual  and  occur 
only  in  the  largest  specimens.  Livingstone  (1932)  has  pointed  out  how  numerous 
the  infcromarginal  spines  become  (5-7  on  a plate)  and  how  they  are  arranged,  in 
the  interradii,  in  two  diagonal  series,  all  of  which  is  well  exenqilified  in  the  big 
specimen  in  hand;  the  largest  infcromarginal  spines  arc  S mm.  long  by  2.5  mm. 
wide.  Sladcn^s  (1SS9)  description  of  the  adambulacral  and  oral  plates  and  the 
actinal  intermediate  areas  fits  the  present  specimens  very  well,  but  the  big 
adambulacral  spines  are  fully  6 mm.  long. 

The  coloration  of  pi'inceps  in  life  is  one  of  its  most  characteristic  features. 
The  upper  surface  is  olivT-gray  with  dark  gray  or  dark  lirown  (almost  iDlack) 
markings;  particularly  cons])icuous  are  a group  of  irregular  spots  distal  to  the 
middle  of  each  arm,  and  scattered  spots  on  the  disk;  the  lightness  or  darkness  of 
the  ground  color  shows  some  individual  diversity  and  the  markings  of  course  are 
not  exactly  alike  in  any  two  specimens;  as  a rule,  the  larger  specimens  arc  darker 
and  more  spotted  or  marked.  The  oral  surface  is  a clear  ivory  white,  while  a 
circular  area,  of  which  the  mouth  is  the  center,  is  a bright  violet  or  purple;  the 
pedicels  are  pure  white  in  contrast  to  the  ivory-white  of  the  adambulacral  arma- 
ture. The  diameter  of  the  purple  area  shows  some  di\'ersity  but  its  circular  form 
is  constant  and  there  is  no  tendency  for  the  interradial  areas  as  a whole  to  be 
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purple.  Unfortunately  the  colors  are  very  fugacious;  soon  after  death  olive-gray 
becomes  brown  and  begins  to  fade,  so  that  in  a few  hours  the  characteristic  color 
is  gone.  In  dry  specimens  the  purple  color  persists  for  several  weeks  but  it 
ultimately  disappears  completely.  Dry  specimens  at  the  present  time  are  more 
or  less  uniformly  “museum-color.”  In  mo.st  of  the  larger  specimens  the  disk  both 
above  and  below  is  discolored  probably  from  the  oily  secretion  of  the  hepatic 
organs.  In  some  individuals,  especially  the  younger  ones,  the  dark  markings  on 
the  rays  pemist  in  an  orange-brown  shade. 


Asterodiscus  truncates 
Coleman,  1911.  INIem.  Austral.  Mus.,  4,  p.  699. 

A single  small  specimen  (R  = 70  mm.)  of  this  interesting  sea-star  was  taken 
by  Mr.  D.  L.  Serventy  in  a productive  dredge-haul,  Feb.  23,  1930,  by  the  trawler 
“Bonthorpe,”  in  90  fms.  at  the  western  end  of  the  Groat  Australian  Bight, 
33°  15'S  X 120°22'15"E.  It  was  presented  to  me  by  Professor  Bennett.  Although 
the  aboral  surface  is  badly  rubbed  by  the  rough  handling  in  the  dredge,  the  speci- 
men is  particularly  interesting  as  the  smallest  individual  of  the  species  yet  taken. 
Unfortunately  there  arc  no  data  as  to  the  color  in  life;  the  dry  specimen  is  light 
gray,  somewhat  darker  aborally. 


Notes  on  tlie  Subfamily  antheneinae 

Among  the  most  conspicuous  and  generally  common  sea-stars  of  tropical 
Australia  are  the  members  of  this  subfamily,  and  the  diversity  of  their  color  and 
size  is  so  bewildering  that  the  division  into  well-defined  genera  and  species  is  a 
most  perplexing  task.  The  great  German  zoologist,  Doderlein,  brought  order  out 
of  what  was  almost  chaos  when  he  published  (191.5)  his  revision  of  the  genus 
Anthenea,  but  the  large  amount  of  material  collected  in  1929  and  1932  and  the 
considerable  series  in  the  Australian  Museum*  necessitate  a new  attack  on  the 
problem.  The  arrangement  and  keys  here  offered  are  of  course  based  on  Doder- 
lein’s  work  and  it  is  hoped  may  prove  as  useful,  but  tliere  is  no  expectation  that 
they  are  complete  or  in  any  way  the  “last  word”  on  the  subject.  In  the  end, 

* The  entire  lot  was  most  generously  sent  to  me  in  Cambridge  so  that  I could  compare  them  with  our 
collection.  There  have  thus  been  avail.able  to  me  249  specimens  of  Anthenea  and  its  nearest  allies. 
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some  Australian  zoologist  must  be  the  authority,  who,  through  the  advantage  of 
large  numbers  of  living  specimens  from  various  points  on  the  tropical  and  sub- 
tropical coasts  of  that  continent,  may  find  the  key  to  the  real  inter-relationships 
of  these  fascinating  sea-stars.  Without  any  pretence  of  delimiting  the  subfamily, 
the  following  5 genera  are  here  discussed. 

Key  to  the  Genera  of  Antheneinae 

A.  Dorsal  surface  and  marginal  plates  covered  with  a closely  crowded  coat  of  flat-topped 
polygonal  granules;  some  (often  many)  ahaetinal  plates  carry  a large  smooth  tuherele, 
often  with  one  or  two  smaller  tubercles  adjoining  it  closely  or  it  may  be  replaced  by  3-7 
similar  but  smaller  and  closely  crowded  tubercles Aniha.^icr 

Ab  Dorsal  surface  not  as  above. 

B.  Superomarginal  plates  of  iiiterbrachial  arcs  with  1-3  (usually  3)  spines  on  the  outer 
margin;  many  actinal  intermediate  plates  with  a tuft  of  spines  instead  of  the  usual 
pedicellaria;  only  3 adambulacral  spines  in  the  furrow  series Pseudanthenea 

Bb  Superomarginal  plates  with  granules  or  tubercles  or  both,  but  no  spines;  no  spines 
on  aetinal  intermediate  plates;  more  than  3 adambulacral  spines  in  furrow  series. 

C.  Only  2 series  of  adambulacral  spines,  outer  end  of  adambulacral  plates  being 
bare  and  smooth  (except  on  distal  third  of  arm  in  some  Pseudoreasters). 

Some  aboral  plates,  often  many,  particularly  in  the  carinal  series  with  big 
hemispherical  tubercles,  2-6  mm.  in  diameter;  superomarginal  plates  more 
or  less  vertical,  with  numerous  coarse  granules,  the  upper  end  not  forming 

a conspicuous  part  of  the  aboral  surface  of  the  sea-star Fscudorcasicr 

Tubercles  on  aboral  surface  much  less  conspicuous,  usually  not  2 mm.  in 
diameter;  superomarginal  plates  with  upper  half  bare  and  smooth,  forming 
a marginal  border  for  aboral  surface,  with  a few  (often  only  2 or  3)  small 


tubercles  or  coarse  granules  on  the  lower  half Gymnantkcnca 

Cb  Adambulacral  spines  in  at  least  3 series Aiiihaica 


ANTHASTER 

This  well-marked  genus  was  established  by  Ddderlein  for  the  following 
species  and,  as  yet,  no  other  is  known. 


Axthaster  valvulatus 

Greasier  ralvidaius  Muller  and  Tuoscuel,  1843.  Arch.  f.  Natiirg.  9 (1),  p.  115. 

Anihasier  Doderleix,  1015.  Jahrb.  Xassau.  Ver.  Naturk.  Wiesbaden,  68,  p.  (27)  30. 

MTien  Doderlein  established  his  new  genus,  only  a single  specimen  of  this 
interesting  sea-star  was  known  — the  original  type  on  which  Muller  and  Troschel 
based  the  species,  but  a few  years  ago  (II.  L.  Clark,  192S)  it  was  learned  that  on 
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the  coast  of  southern  Australia,  Anthaster  is  by  no  means  rare.  Now  it  appears 
that  it  ranges  around  the  southwestern  corner  of  the  continent  and  as  far  north 
at  least  as  Cottesloe,  for  there  are  3 specimens  at  hand,  loaned  by  the  Perth 
Museum,  1 from  Long  Reach  Bay,  Rottnest  Island,  and  2 from  North  Beach, 
near  Cottesloe.  Apparently  the  species  is  not  common  and  lives  in  moderately 
deep  water.  The  specimens  from  North  Beach  are  in  poor  condition  and  were 
apparently  from  beach  “wrack,”  but  the  one  from  Rottnest  is  in  excellent  condi- 
tion and  bears  a label  saying  that  the  “colour”  (presumably  in  life)  was  “brick- 
red.” 


PSEUDANTHENEA 

This  genus  was  also  established  by  Doderlein  for  a single  species: 


PSEUDANTHENEA  GRAYI 

Anthenea  grayi  Perrier,  1876.  Arch.  Zool.  Exp.,  6,  p.  94. 

Pseudantkenca  grayi  Doderlein,  1915.  .Jahrb.  Nassau.  Ver.  Naturk.  Wiesbaden,  68,  p.  26. 

Perrier  based  his  species  on  a single  specimen  in  the  British  Museum  from 
an  unknown  locality.  Apparently  it  has  never  been  met  with  since. 


PSEUDOREASTER 

This  genus  was  proposed  by  Verrill  for  the  following  species  but  has  re- 
ceived scant  attention.  Its  validity  having  been  called  in  question  by  Doderlein 
(1915,  p.  49)  even  after  some  of  its  characters  had  been  pointed  out  by  Fisher 
(1911,  p.  174),  the  availability  of  a large  number  of  specimens,  showing  great 
diversity  in  size  and  tuberculation,  has  led  to  a careful  reexamination  of  its  status, 
which  results  in  the  belief  that  it  is  fairly  entitled  to  recognition.  No  second  species 
has  as  yet  been  found  but  it  is  not  at  all  unlikely  that  it  may  be  discovered  in  the 
marv'ellous  marine  life  of  the  northwestern  coast  of  Australia. 

Attention  should  be  called  here  to  the  curious  slip  of  the  pen  by  which  Doder- 
lein (1915,  p.  49)  gives  “Pro  to  reaster”  as  Verrill’s  name  for  this  genus.  As  he  had 
correctly  quoted  both  ^^errill  and  Fisher  on  the  preceding  page,  and  as  he  subse- 
quently (1916,  p.  420)  establishes  a genus  Protoreaster  for  Oreaster  nodosus  (L.) 
and  two  closely  allied  species  of  that  genus,  without  any  reference  to  his  use  of  the 
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name  the  previous  year,  it  is  obvious  that  the  latter  is  siinpl}^  a lapsus  calami  to 
which  his  attention  was  never  called.  It  cannot  therefore  invalidate  in  any  way 
his  later  use  of  the  name. 


Pseudoreaster  obtusangulus 
Plate  6 

Asfcrias  ohtusangula  Lamarck,  ISIG.  Anim.  s.  Vert.,  2,  p.  55G. 

PscKfloreastrr  obtusangulus  Verrill,  1S99.  Trans.  Conn.  Acad.,  10,  p.  14S. 

This  is  one  of  the  commonest  and  most  characteristic  sea-stars  of  the  north- 
western coast  of  Australia  from  Port  Hedland  (where  Alicliaelscn  and  Hartmeyer 
procured  their  only  specimens;  see  Ddderlein,  1915,  p.  49)  northeastward  to 
Augustus  Island,  at  least.  There  is  only  a single  specimen  in  the  Australian  Mu- 
seum and  that  is  from  the  “coast  south  of  Broome. .Vjiparentl}-  no  specimens  are 
in  the  Western  Australian  Museum.  It  is  not  unreasonable  to  sujipose  therefore 
that  the  genus  is  confined  to  the  strictly  northern  coast  of  Western  Australia.  The 
present  series  consists  of  26  specimens  — 4 adults  from  Augustus  Island  (B.  E. 
Bardwell  leg.,  October,  1933),  S adult  and  young  from  False  Cape  Bossut  (Sep- 
tember, 1929),  and  13  adult  and  young  from  the  Broome  region  (September,  1929 
and  June,  1932),  plus  the  small  adult  belonging  to  the  Australian  Aluseum,  al- 
ready mentioned. 

The  smallest  specimen  has  R =42  mm.,  r =20,  while  the  largest  has  R = 115 
mm.,  r = 56;  this  ratio  of  R =2r  seems  to  be  remarkably  constant  regardless  of 
size  or  localit}^  The  aboral  surface  is  elevated  so  that  the  form  is  more  like 
Oi'easter  than  in  any  species  of  Anthenea.  The  vertical  diameter  in  life  ma}"  be 
.40R  and  even  in  some  dried  specimens  it  is  .33R;  most  individuals  however 
become  nearly  flat  when  dried.  The  diversity  in  tuberculation  of  the  aboral  sur- 
face is  very  great.  The  young  individuals  have  the  big  tubercles  scarcely  2 mm. 
in  diameter  and  they  occur  only  on  the  carinal  series  of  plates;  occasionally  this 
condition  persists  into  adult  life  (thus  a specimen  with  R=S0  mm.  has  but  3 
tubercles,  exceeding  3 mm.  in  diameter,  one  at  the  left  hand  side  of  the  tip  of  one 
ray  and  2 at  the  right  hand  side  of  the  distal  half  of  another  ray)  but  usually  the 
big  tubercles  are  fairly  numerous,  though  very  irregular  in  distribution,  in  speci- 
mens with  R =50  mm.  or  more;  an  extreme  case  is  an  individual  with  R = 70  mm., 
which  has  S3  big  tubercles  distributed  thus:  IS  on  one  ray  (3  on  distal  supero- 
marginal  plates),  14  on  the  next  ray,  20  on  the  next  (2  on  distal  superomarginals). 
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13  on  the  next  (2  on  distal  superomarginals)  and  IS  on  the  next  (1  on  a distal 
superomarginal).  The  occurrence  of  the  big  tubercles  on  the  superomarginals  is 
by  no  means  uncommon  but  it  is  not  characteristic.  More  common  is  the  reverse 
condition  where  the  coarse  granulation  of  the  superomarginal  plates  is  repeated 
on  some  of  the  distal  aboral  plates,  replacing  the  big  tubercles.  Indications  of  this 
occur  in  the  great  majority  of  adults  but  the  extreme  case  is  a specimen  with  R = 
76  mm.  in  which  the  big  tubercles  are  confined  to  the  carinal  series  and  only  those 
tubercles  nearest  the  disk  exceed  3 mm.  in  diameter;  but  there  are  77  aboral 
plates  on  the  distal  portion  of  the  rays  which  bear  clusters  of  coarse  tubercles 
similar  to  those  on  the  superomarginals.  The  oral  surface  shows  little  change  in 
growth  from  the  smallest  to  the  largest  specimen  and  there  is  surprisingly  little 
individual  diversity. 

The  color  in  life  is  often  bright  red,  with  the  superomarginal  granules  distally, 
black,  and  the  big  tubercles  brown  or  red.  Some  specimens  are  not  so  bright 
colored,  and  1113^  field  notes,  from  which  the  following  items  are  quoted,  show  that 
there  is  a great  deal  of  diversit}":  ^^\s  a rule  the  color  was  varied  and  variegated 
with  dull  grays,  brown,  reds  and  purples.”  ‘Tn  color,  no  two  are  alike;  all  are 
variegated  with  browns,  ranging  from  deep  red-brown  to  brown-orange;  often 
interbrachial  areas  have  large  blotches  of  a very  dark  color;  orally  cream-color 
with  interradial  areas,  at  least  the  inferomarginals,  red,  orange,  brown  or  dull 
red  violet,  more  or  less.”  “The  handsomest  specimen  is  gra^dsh  with  much  red  of 
several  shades,  especially  large  red  blotches  in  interbrachial  areas.”  Another  was 
“mottled  browns  and  greens,  rather  dark.”  The  bright  colors  fade  quickly  after 
death  particular!}^  if  the  specimen  is  dried.  The  reds  become  more  and  more 
orange  and  often  disappear  entirely  but  most  dry  specimens  retain  more  or  less 
of  the  orange  tint  and  a few  are  distinctly  light  dull  reddish. 


GYMNANTHENEA^  gen.  nov. 

Genotype,  Anthenea  globigera  Doderlein,  1915.  Jahrb.  Nassau.  Ver. 
Naturk,  Wiesbaden,  68,  p.  (29),  50. 

Although  Doderlein  seems  to  consider  his  globigera  rather  close  to  australiae^ 
owing  to  the  bare  upper  ends  of  the  superomarginal  plates,  it  is  really  quite  well 
set  apart  from  that  species  and  other  Antheneas  by  its  adambulacral  armature 
which,  as  Doderlein  points  out,  is  much  like  that  of  Pseudoreaster.  Indeed  the 


7 ros  = Anthenea,  in  reference  to  the  bare  aboral  surface  of  the  superomarginal  plates. 
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oral  aspect  of  Gymnanthenea  is  rather  markedly  like  that  of  this  otherwise  quite 
different  genus.  As  a second  s]Decies,  closely  allied  to  glohigera^  occurs  at  the 
Abrolhos  Islands,  it  seems  best  to  place  them  in  a genus  by  themselves,  hence  the 
formation  of  Gymnanthenea. 

Key  to  the  Species  of  Gymnanthenea 

Dorsal  tubercles  more  or  less  numerous;  <lorsal  pediceilariae  few,  small,  inconspicuous;  dorsal 

surface  covered  with  a tliin  skin globigcra 

Few  or  no  dorsal  tubercles;  large  pediceilariae  conspicuous  on  aboral  plates,  especially  on 
adradial  series;  2-5  tubercles  Init  no  pediceilariae  on  superomarginal  plates;  dorsal 
surface  covered  with  a thick,  dark  skin laevls 


Gymnanthenea  globigera 
Plate  11,  fig.  2 

Anthctica  globigera  Dodkrlein,  1915.  Jahrb.  Nassau.  Ver.  Naturk.  Wiesbaden,  68,  p.  (29),  50. 

This  species  was  based  on  a single  specimen  from  Turtle  Island,  Northwest- 
ern Australia,  collected  b^^  Michaelsen  and  Hartmeyer.  It  proves  to  be  one  of  the 
commonest  sea-stars  in  the  vicinity  of  Broome,  especially  in  shallow  water  along 
shore.  Young  individuals  occur  frequently  under  rocks  in  tide  pools  while  the 
larger  specimens  are  common  in  water  1-5  fms.  deep.  It  is  a well-characterized 
form  and  shows  comparatively  little  diversity.  The  series  at  hand  ranges  from 
R=6.5  mm.,  r=3.5  mm.,  to  R=85  mm.,  r=40  mm.;  hence  R=2r  in  all  except 
the  very  youngest  individuals.  In  the  youngest,  there  are  no  tubercles  at  all  and 
the  superomarginal  plates  have  only  very  fine  granules,  but  in  a specimen  with 
R = 12  mm.,  the  5 basal  radial  tubercles  are  evident;  when  R = 20  a number  of 
additional  tul^ercles  are  present  in  the  carinal  series  on  each  ray;  a small  tubercle 
and  coarse  granules  are  present  on  each  superomarginal,  on  the  outer  side;  the 
upper  surface,  like  that  of  most  of  the  aboral  plates,  is  relatively  smooth  and 
flat.  With  increased  growth,  the  number  of  tubercles  and  granules  increases, 
until  the  adult  condition  is  reached  when  most  of  the  dorsal  surface,  excepting 
on  the  distal  part  of  the  rays,  is  well  covered  with  tubercles,  granules  and  small 
pediceilariae;  in  typical  specimens,  the  distalmost  radial  plates  and  the  last  G-8 
adradial  plates  on  each  side  are  quite  bare  but  have  a fine  shagreen-like  surface; 
the  upper  side  of  the  distalmost  superoniarginals  may  have  a similar  surface. 

In  life,  young  specimens  are  cream-color  or  pinkish-white,  with  marginal 


CLARK:  AUSTRALIAN  ECHINODERMS 


107 


plates  distally  pink;  then  dark  mottlings  appear  on  the  rays  and  by  the  time 
R =30-40  mm.  great  diversity  of  color  is  evident.  Individuals  are  often  bright 
orange-red,  but  owing  to  the  fact  that  the  lines  between  the  different  species  of 
Anthenea  were  very  vague  in  my  mind  during  the  field  work  and  the  number  of 
specimens  taken  was  too  great  to  permit  of  each  one  being  properly  noted  as  to 
color  and  other  characters,  it  is  impossible  now  to  say  whether  any  particular 
colors  or  shades  are  associated  in  any  characteristic  way  with  this  species.  To  the 
best  of  my  recollection  orange,  pink  and  red  shades  were  common  and  in  adults 
merged  with  browns  and  grays,  in  bewildering  dissimilarity.  The  dry  specimens 
are  for  the  most  part  more  or  less  “museum  color”  but  some  individuals  give 
distinct  indications  of  having  been  variegated  with  orange  or  red;  the  disk  is  often 
darker  than  the  distal  part  of  the  arms. 

The  55  available  specimens  of  globigera  are  from  the  following  localities: 
“North  Australia”:  1 specimen  with  R = 59  mm.,  identified  by  me  (1928,  p.  384) 

as  ^'Anthenea  flavesce7}s.''  This  specimen  has  nothing  to 
do  with  flavcscens  but  is  undoubtedly  globigera  and 
raises  the  question  as  to  where  on  the  coast  of  the 
Northern  Territory  this  specimen  was  taken.  Loaned 
by  the  South  Australian  Museum, 

^'Northern  Territory”:  1 young  specimen  dry  and  broken,  also  loaned  by  the 

South  Australian  Museum.  Here  again  it  would  be 
very  interesting  to  know  just  where  on  the  coast 
of  the  Northern  Territory  this  specimen  was  taken. 
The  identification  admits  of  no  question. 

Port  Darwin.  Messrs.  Christy  and  Godfrey  leg.  et  don. 
1 specimen,  adult  in  excellent  condition  but  bleached 
to  a uniform  brownish  crean>color.  Not  typical,  for 
the  granules  on  the  superomarginal  plates  are  smaller 
and  somewhat  more  numerous  than  they  should  be, 
and  the  outer  series  of  the  adambulacral  armature 
usually  contains  3 and  sometimes  4 spines.  It  is  not 
rare  to  find  3 spines  in  a series  on  Broome  specimens 
but  ill  no  case  is  the  number  frequent,  and  4 have 
not  been  found  on  a single  plate.  Loaned  by  the 
Australian  Museum.  (G  3813). 

Port  Darwin,  1935.  1 specimen,  young  (R=48  mm.). 
Loaned  by  the  Australian  Museum.  (J  5894). 
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Western  Australia:  Augustus  Island,  October  1933.  Capt.  Beresford  E.  Bard- 

well  leg.  8 typical  specimens,  small  adults,  and  young. 

Broome,  August  and  September,  1929.  21  specimens,  adult 
and  young,  but  mostly  young  ones  taken  in  tide  pools  or 
near  jetty. 

Broome,  June  1932.  20  specimens,  adult  and  young,  but 
mostly  adults  dredged  in  Roebuck  Bay  and  south- 
westward. 

False  Cape  Bossut,  September,  1929.  1 adult. 

'^Estuary  of  Swan  River,  near  Fremantle.'^  1 small  adult, 
with  exceptionally  thick  skin,  loaned  by  the  Australian 
Museum.  The  locality  seems  to  me  highly  improbable. 


Gymnanthenea  LAEVis^  sp.  nov. 

Plate  19,  figs.  4,  5 

Ra}'s  5.  R=70  mm.,  r = 34  mm.  R=2r.  Upper  surface  elevated,  particu- 
larly on  the  basal  portion  of  each  ray  where  the  vertical  diameter  is  fully  20  mm. 
whereas  the  distal  part  of  the  ray  is  flattened  and  only  9-10  mm.  thick.  Upper 
surface  covered  with  a smooth,  thick  skin,  in  which  the  large  groups  of  papulae 
are  evident  and  the  big  pedicellariae  are  conspicuous.  Tubercles  wholly  wanting, 
except  near  the  base  of  each  ray,  where  the  first  of  the  earinal  plates  carries  an 
obvious  tubercle  about  a millimeter  in  diameter  but  scarcely  a millimeter  high; 
proximal  or  distal  to  this  there  is  usually  a smaller  tubercle  and  similar  small 
tubercles  may  occur  on  one  or  both  sides;  althogether  about  15  of  these  small 
tubercles  can  be  made  out  with  a lens.  Pedicellariae,  low,  horizontal,  with  jaws 
1-3  mm.  long;  as  they  are  nearly  white  in  contrast  to  the  skin,  they  are  very 
conspicuous;  there  are  15-20  on  the  basal  portion  of  each  ray  but  confined  to  the 
disk;  while  often  on  tlie  adradial  sei'ies  of  plates,  they  are  more  usually  on  the 
adjoining  series,  and  a few  are  even  further  from  the  earinal  plates. 

Superomarginals  form  a conspicuous,  smooth  margin  to  disk  and  rays. 
The  first  ones  arc  nearly  5 mm.  wide  l)y  4 mm.  long  but  little  more  than  2 mm. 
high;  on  the  vertical  surface  are  2 (or  3)  tubercles,  about  a millimetei’  in  diameter, 
conspicuous  because  of  their  light  color,  and  below  them  are  a very  few  small 
granules.  Distally  the  plates  are  somewhat  smaller,  but  even  the  twelfth,  at 


’ Zam's  = smooth,  in  reference  to  the  thick  smooth  skin  and  absence  of  tubercles. 
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the  tip  of  the  ray,  is  fully  2 mm.  square  and  the  pair  of  marginal  tubercles  is 
evident;  granules  do  not  occur  beyond  the  fourth  plate.  Madreporite  5 mm. 
long  by  4 wide,  only  7 mm.  from  center  of  disk. 

Oral  surface  with  large,  skin-covered  aetinal  interradial  areas,  the  outlines 
of  the  plates  obscured  hy  the  skin  but  each  plate  conspicuously  indicated  by  its 
large  pedicellaria,  or  a group  of  granules  or  both.  Inferomarginal  plates  large 
and  conspicuous,  the  middle  pair,  5 mm.  wide  and  3.5  mm.  long;  the}^  correspond 
well  in  number  and  position  with  the  superomarginaLs,  but  at  the  tip  of  the  arm, 
adjoining  the  very  small  terminal  plate,  an  extra  inferomarginal  is  intercalated. 
First  inferomarginals  bear  15-20  (or  more)  tubercles  and  a big  pedicellaria 
conspicuous  because  of  their  light  color;  the  pedicellaria  lies  across  the  plate  and 
the  larger  tubercles  are  between  it  and  the  superomarginal;  at  the  extreme  outer 
end  of  the  plate  are  some  small  granules;  the  largest  tubercles  are  smaller  than 
those  on  the  superomarginal;  on  succeeding  inferomarginals  the  armature  is 
similar,  but  there  are  often  two  pedieellariae;  distally  the  granules  disappear, 
and  the  number  of  tubercles  falls  to  9,  4,  3,  2 and  1 on  the  distalmost  plates. 

The  series  of  aetinal  plates  adjoining  the  adambulacrals  extends  out  to  the 
twelfth  inferomarginal;  the  first  two  or  three  each  carry  a huge  pedicellaria  with 
or  without  one  or  two  tubercles;  distally  the  number  of  tuljercles  increases  to 
3 or  4 and  the  pedicellaria  decreases  in  size;  rarely  a plate  lacks  a pedicellaria. 
The  next  series  of  aetinal  plates  extends  to  the  eighth  inferomarginal  and  con- 
sists of  about  15  plates;  the  first  one  is  like  the  first  ones  in  the  adjoining  series 
wholly  occupied  by  the  huge  pedicellaria  but  on  subsequent  plates  the  tubercles 
arc  more  numerous  and  the  pedicellaria  is  more  often  wanting;  the  remaining 
plates  of  the  aetinal  intermediate  areas,  35-40  in  number,  usually  each  carry  a 
large  pedicellaria  and  half  a dozen  small  tubercles  but  not  rarely  the  pedicellaria 
is  wanting,  especially  on  the  smaller  plates. 

Adambulaeral  armature  veiy  simple,  in  two  series;  a marginal  or  furrow 
series  of  half  a dozen  rather  slender  spines,  the  median  ones  longest,  the  outer- 
most on  each  side  smallest;  on  the  surface  of  each  plate  close  to  the  furrow  series 
are  two  (sometimes  3 near  base  of  arm)  subequal,  stout  spines,  side  by  side, 
expanded  and  rounded  at  tip;  outer  half  of  plate  perfectly  bare.  Oral  plates 
small,  each  armatured  by  marginal  and  surface  spines  like  two  adamlmlacral 
plates;  marginal  spinelets  at  apex  of  jaw  relatively  large  and  conspicuous,  but 
the  most  proximal  of  the  surface  quartet  is  the  smallest  while  the  distalmost  is 
the  largest  spinelet  on  the  whole  oral  surface. 

Color  of  dry  specimen,  aborally,  purplish-brown  with  tubercles  and  pedi- 
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cellariae  whitish  in  more  or  less  marked  contrast;  madreporite  brown;  orally, 
wood-brown  with  tuliercles,  spinelets  and  pedicellariae  conspicuously  lighter. 

Holotype,  i\I.  C.  Z.  no.  2772,  from  Western  Australia,  Abrolhos  Islands, 
“Wallaby  Ciroup,  shore  collecting.”  Percy  Sladen  Expedition.  W.  J.  Dakin 
leg.  et  don. 

This  specimen  was  identified  by  me  (1923,  p.  239)  as  Anthenca  globigera 
D()derlein,  but  now  that  a large  series  of  that  species  is  available  for  study,  it 
seems  best  to  give  this  very  exceptional  specimen  specific  rank.  Only  further 
collecting  ;it  the  Abrolhos  can  demonstrate  the  propriety  of  such  action. 


ANTHENEA 

Gray,  1S40.  Ann.  Mag.  Nat.  Hist.,  6,  p.  279. 

Genotypt',  Anthenca  ckinensis  Gray,  1840,  l.c.  = Asterias  pcntagonula 
Lamarck,  ISlfi,  Anim.  s.  Vert.,  2,  p.  554. 

8ince  the  majority  of  the  species  of  this  fine  genus  occur  on  the  Australian 
coast  it  has  seemed  desirable  to  prepare  a key  to  all  the  known  species.’  Doder- 
lein  (1915)  did  this  admirably  but  the  large  collections  of  Australian  material 
available  to  me  have  led  me  to  somewhat  diff(>rent  conclusions  in  regard  to  the 
status  and  relationships  of  some  of  the  species,  and  it  seems  best  to  state  them 
here.  The  elimination  of  Pseudoreaster  ami  Gymnanthenea  leaves  Anthenea  a 
more  homogeneous  group.  The  species  are  seldom  sharply  defined  but  it  is  hoped 
that  the  following  key  will  prove  as  useful  to  future  workers  as  Doderlein’s 
has  been  to  me.  I am  recognizing  as  valid,  19  species  and  1 variety  of  which  14 
species  occur  on  the  coasts  of  Australia,  chiefly  in  the  tropics. 


Key  to  the  Species  of  Anthenea 

N.B.  Owing  to  the  great  diversity  in  body  form  shown  by  the  more  common  species  of  Anthenea  due  in 
part  to  difTerences  in  age,  size  and  environmental  conditions,  and  in  part  to  methods  of  preparation 
and  the  eare  used  therein,  it  must  not  be  expeeted  that  this  key  will  prove  a satisfaetory  guide  in 
every  instance.  Similar  diversity  in  number,  size  and  form  of  spines,  tubercles,  granules  and  pedieel- 
lariae  will  also  give  mueh  trouble  but  it  is  hoped,  nevertheless,  that  normal,  adult  specimens  ean 
be  satisfactorily  traced  to  the  projier  species.  Senescent  specimens  of  acula  are  very  perjilcxing, 
and  of  course,  young  individuals  of  any  species  with  K = 35  mm.  or  less,  will  always  give  difficulty. 
It  is  doubtful  whether  such  young  individuals  can  be  identified  correctly  without  comparison  with 
considerable  series  of  specimens. 

^ I have  not  included  Anthenca  mexicana  A.  H.  Clark  (1916),  as  the  single  specimen  on  which  it  is  based 
is  only  a half  grown  individual  without  distinctive  characters  and  said  to  be  from  Mexieo,  a locality 
which  certainly  requires  confirmation. 
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A.  Arms  relatively  long,  R = 2r,  more  or  less  (1.90-2.45  r in  most  cases,  but  in  some  senes- 
cent specimens  only  1.5  r),  narrowed  distally,  and  commonly  more  or  less  pointed  (at 
one-tenth  R from  tip,  width  is  about  .15  R or  even  less  but  may  be  .18-20). 

B.  Each  of  the  5 basal  radial  plates  with  a conspicuous  pointed  tubercle;  many  distal 
superomarginals  and  some  inferoniarginals  bear  a spine-like  pointed  tubercle.  . .rudis 

Bk  Not  as  above. 

C.  Pedicellariae  extraordinarily  abundant  on  oral  surface,  many  of  small  size;  infero- 
marginals  with  G-15  or  even  more;  aetinal  intermediate  plates  with  the  usual  pedi- 
eellaria,  often  accompanied  by  2 or  3 smaller  ones polygnatha 

Ck  Pedicellariae  not  excessively  abundant,  orally,  rarely  more  than  3 or  4 on  an  infero- 
marginal  plate. 

D.  Disk  elevated,  covered  with  a smooth,  thin  skin,  with  few  pedicellariae  or  small 
spinclets;  big  blunt  spinelets  on  many  aboral  plates;  superomarginals  interradially 
low  and  wide  with  few  (1-S)  granules,  but  distally  higher  than  wide,  with  more 
granules ohesa 

Dk  Not  as  above. 

E.  Supcromarginal  plates  in  interbraehial  arc  more  or  less  horizontal  forming  a 
conspicuous  part  of  the  aboral  surface. 

Aboral  plates  and  inner  portion  of  superomarginals  bare. 


All  adradial  plates  with  pedicellariae flavcscens 

Only  a few  adradial  plates  with  pedicellariae flavcscens  var.  nuda 


F^.  Aboral  plates  more  or  less  covered  with  spinelets,  tubercles  and  pedicellariae; 

superomarginals  (at  least  the  lower  half)  well  covered  with  granules. 

G.  Aboral  surface  with  numerous  bluntly  pointed  tubercles,  forming  5-9 
distinct  longitudinal  series  on  each  ray;  inferomarginal  plates  closely 
covered  with  small  granules,  and  only  a single  small  pedicellaria  (2  mm.=t) 
or  often  none elegans 

G^.  Aboral  surface  diverse;  inferomarginals  with  coarse  granules,  at  least  at 
outer  end  and  usually  2 or  more  large  pedicellariae. 

Aboral  tubercles  numerous  and  coarse;  upper  half  of  superomarginals 
bare  on  each  side  with  a few  coarse  granules,  often  in  a narrow,  or  even 

a single,  vertical  series crassa 

Aboral  tubercles  few,  scattered,  relatively  insignificant;  superomarginals 
rather  uniformly  covered  with  granules  though  they  may  be  fewer  and 
coarser  at  upper  end  (See  also  pcntagonida) aspera 

E^.  Superomarginal  plates  in  interbraehial  are  more  or  less  vertical  or  so  small 
they  form  an  inconspicuous  part  of  the  aboral  surface.  (See  also  elegans). 

H.  Pedicellariae  very  large  both  aboral ly  (with  jaws  up  to  1.7  mm.  wide) 
and  orally  (with  jaws  up  to  4 mm.  wide),  and  correspondingly  con- 
spicuous  crudclis 

lE.  Pedicellariae  numerous  but  not  exceptionally  large. 

J.  Disk  more  or  less  conspicuously  elevated,  the  reticulate  nature  of  its 
skeleton  often  distinctly  evident  in  big  specimens;  supcromarginal 
plates  well  covered  with  granules  to  upper  margin acuta 
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J\  Disk  usually  not  much  elevated,  or  reticulated;  upper  end  of  supero- 
marginals  more  or  less  hare. 

Superomarginals  low,  wide,  with  tubercles  only  on  lower  half;  ahoral 

tubercles  low  and  more  or  less  flattened ausiraliac 

Superomarginals  high,  narrow,  with  a large  granule  near  top;  ))clow 
it  a swollen  pair  or  trio  and  the  rest  of  the  plate  (lower  half)  more 
or  less  covered  with  smaller,  but  often  coarse,  granules;  aboral 
tubercles  high,  not  flattened  (See  also  sihogac) conjungens 

Arms  short  and  rounded  at  tip,  form  often  cjuite  pentagonal;  R = LG-1. Sr;  at  one-tenth 
R from  tip,  width  is  .20  R or  more. 

K.  Aboral  plates  near  arm-tips  not  much  enlarged  or  conspicuous;  aboral  surface  with  few 
(or  more  numerous)  tubercles  or  large  spinelets,  Imt  commonly  with  very  numerous 
pedicellariae  and  small  spinelets,  (specimens  with  R = 65  inm.  or  less  may  have  cpiite 
smooth  aboral  plates  and  few  pedicellariae). 

Aboral  tubercles  few,  irregularly  scattered,  seldom  capitate;  superomarginal  plates 
with  coarse  granules,  often  only  a few  on  inner  end,  the  coarsest  at  outer;  coarsest 
granules  of  inferomarginal  plates  also  at  outer  end;  rays  often  somewhat  pointed. 

pentagon  via 

Aboral  tubercles  more  or  less  numerous,  especially  on  rays,  somewhat  capitate; 
marginal  plates  rather  uniformly  covered  by  a coat  of  small  granules;  rays  wide 
and  rounded regalis 

Kh  Aboral  plates  near  arm-tips  enlarged  and  more  or  less  conspicuous;  aboral  surface 
usually  with  more  or  less  numerous  tubercles.  (See  also  regalis). 

L.  Enlarged  aboral  plates  near  arm-tips,  each  with  several  (2-S)  large  granules  or 
small  tubercles. 

AI.  Whole  aboral  surface  covered  with  big  pointed  tubercles,  9-18  series  on  each 
ray acanihodes 

AD.  Aboral  surface  with  relatively  small,  blunt  or  capitate  tubercles. 

O.  Aboral  tubercles  numerous,  small,  in  about  9 parallel  series  on  each  ray.  . . 

godeffroyi 

oh  Aboral  tubercles  fewer,  larger,  in  not  more  than  5 series  on  each  ray. 


Dorsal  surface  with  few,  small  spinelets  but  many  pedicellariae sihogae 

Dorsal  surface  with  numerous  more  or  less  capitate  spines  and  few  pedi- 
eellariae merioni 

Lh  Enlarged  aboral  i)lates  near  arm -tips,  each  with  1 large  granule  or  tul)ercle  (some- 
times 2). 

Tubercles  of  aboral  surface  and  of  superomarginals  few  and  coarse.  . . Jubercvlosa 
Tubercles  of  aboral  surface  and  of  superomarginals,  small,  more  like  large  gran- 
ules  viguierl 


Although  1 have  included  in  the  above  key,  these  20  nominal  forms,  it  is 
my  candid  opinion  that  several  are  not  valid.  1 have  no  confidence  in  either 
flaveseens  or  its  variety  nuda  and  believe  they  are  based  on  young,  probably 
unidentifiable,  specimens  of  some  of  the  other  species^  but  as  I cannot  prove 


1 Po.ssibly  GymnaniheTiea  giobifera  (Dod.) 
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this,  it  is  necessary  to  leave  them  in  the  key.  The  species  acanthodeSj  crudelis 
and  godcffroyi  are  each  based  on  a single  specimen  and  are  open  to  question  on 
the  grounds  of  hybridity  or  extreme  individual  diversity.  The}"  can  only  be 
accepted  as  valid  when  more  specimens  are  found.  The  species  crassa  and  aspcra 
occur  at  Port  Curtis  together  and  it  is  possible  they  represent  the  two  extremes 
of  a very  variable  species.  On  the  other  hand,  connecting  links  may  he  consid- 
ered as  hybrids.  Only  further  collecting  at  Port  Curtis  and  observations  on  the 
living  animals  can  clear  up  the  possible  doubt.  The  group  of  Antheneas  with 
short,  wide,  rounded  arms,  having  enlarged  tuberculated  aboral  plates  near  the 
tip,  is  a puzzling  one  and  only  much  more  material  can  decide  whether  there  is 
more  than  one  species.  As  the  oldest  name,  tuberculosa  will  stand,  but  I am  very 
dubious  whether  mcrtoni  and  viguicri  can  be  maintained.  The  probability  of 
sibogae  being  valid  is  better,  but  as  stated  above  godcffroyi  rests  on  a single 
specimen  and  may  prove  to  be  only  a variant,  and  acanthodes  may  be  a hybrid! 
The  two  species  pcntagomda  and  regalis  are  not  veiy  clearly  separable  and  may 
possiblj"  be  identical. 

Laying  aside  these  doubts  for  the  present,  except  for  Jlavcscens  and  nuduy 
the  IS  species  of  Antheiiea  show  the  following  distribution.  On  the  southeastern 
coast  of  Asia  and  perhaps  in  the  northern  East  Indies  is  peutagonulay  the  geno- 
type. To  the  west  are  found  rudiSy  from  the  Mergui  Archipelago  to  the  Persian 
Gulf,  and  regaliSy  coasts  of  India  and  Ceylon.  In  the  southern  East  Indies  and 
on  the  coast  of  northern  Australia  occur  sibogae  and  its  near  relatives  mcrtoniy 
tuberculosa  and  viguieri,  (The  related  godcffroyi  is  also  supposed  to  be  Austra- 
lian). To  the  southeast  are  found  aspcroy  crassa  and  acanthodes  on  the  coast  of 
northern  Queensland,  while  further  south,  even  reaching  Tasmania  (apparently) 
is  acuta.  Xo  Antheneas  (s.s.)  are  known  from  the  long  coast  between  Darwin 
and  Cape  Leveque  but  southwestward  from  the  latter  point  are  found  at  least 
four  species  australiaCy  conjungensy  clegans  and  polygnathuy  while  from  still 
further  south  off  Geraldton,  W.  A.,  comes  obcsa.  The  locality  whence  crudelis 
comes  is  unknown.  Since  the  genera  Anthaster,  Gymnanthenea  and  Pseudor- 
easter are  exclusively  Australian,  it  is  evudent  that  the  tropical  and  subtropical 
coasts  of  Australia  have  proved  a very  favorable  area  for  the  speciation  of  An- 
theiieinae. 

While  it  is  hoped  that  the  key  given  above  will  prove  of  practical  value  in 
enabling  collectors  and  workers  to  distinguish  the  different  species  of  Anthenea, 
it  is  obvious  that  the  sequence  of  species  therein  is  in  no  way  natural.  It  is  not 
possible  in  the  light  of  our  present  knowledge  to  arrange  a natural  sequence; 
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hence  in  the  following  pages,  the  20  forms  will  be  divided  into  2 groups,  the  non- 
Australian  and  the  Australian.  In  the  first  group  the  species  will  be  discussed 
alphabetically  and  in  the  second,  the  known  species  will  be  discussed  alphabetical- 
ly, before  the  new  forms  are  described. 


NON-AUSTRALIAN  ANTHENEAS 

Anthenea  CRUDELIS 

Anihenea  austmliae  var.  erudelis  Dodeulein,  1915.  Jahrb.  Nassau.  Ver.  Naturk.  Wies- 
baden, 68,  p.  53. 

Although  Doderlein  considers  the  unique  specimen  on  which  this  form  is 
based,  a variant  of  austmliae^  it  seems  to  me  better  to  treat  it  as  a distinct 
species,  since  it  is  from  an  unknown  locality.  The  huge  and  relatively  few  oral 
pedicellariae,  the  markedly  ])ointed  rays,  and  the  few  tubercles  and  numerous 
big  pedicellariae  of  the  aboral  surface,  distinguish  it  readily  from  all  Australian 
Antheneas. 


Anthenea  flavescens 

Ilosia  flavescens  Gk\y,  ISIO.  Ann.  ]\Iag.  Nat.  Hist.  6,  p.  279. 

Anihenea  flavescens  Perkier,  1870.  Arch.  Zool.  Exp.,  6,  p.  92. 

Anthenea  flavescens  var.  nuda 
Doderlein,  1915.  Jahrb.  Nassau.  Ver.  Naturk.  Wiesbaden,  68,  p.  42. 

All  of  the  specimens  hitherto  referred  to  this  species  and  variety  are  so 
small  that  I doubt  whether  their  actual  specific  relationship  will  ever  be  satis- 
factorily established.  The  figures  given  by  Doderlein  represent  two  species  not 
at  all  closel}"  related  (evidenced  by  the  number  and  character  of  the  supero- 
niarginal  plates  but  even  more  strikingly  l)y  the  difference  in  the  form  and  length 
of  the  rays  and  the  number,  arrangement  and  surface  of  the  aboral  plates). 
The  smallest  specimen  of  pcniagonula  at  hand  (in  the  M.  C.  Z.  series  from 
Hong  Kong)  has  R =33-34  mm.  and  hence  is  considerably  larger  than  the  type 
of  nuda  (R=27  mm.)  but  there  is  little  doubt  in  my  mind  that  Doderlein’s 
specimen  (from  ‘TIalmahera  Strasse’’)  is  a young  peniagomila.  The  individual 
which  my  German  colleague  refers  to  Gray’s  species  flavescens  is  also  very  young 
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(R=ouly  37  mm.)  and  its  identity  is  quite  uncertain.  Future  workers  should 
refrain  from  referring  Antheneas  to  flavescens  unless  they  have  adult  material. 
And  the  distinctive  characters  of  such  adults  are  as  yet  unknown! 


Anthenea  pentagonula 

Asterias  pentagonula  Lamarck,  ISIG.  Anim.  s.  Vert.,  2,  p.  554. 

Anthenea  pentagonula  Perrier,  1S7G.  Arch.  Zool.  Exp.,  6,  p.  90. 

This  seems  to  be  a common  sea-star  at  Hong  Kong,  or  at  least  it  was  75 
years  ago,  for  the  AI.  C.  Z.  has  24  specimens  taken  Captain  Putnam  in  1861. 
There  were  originally  many  more  but  they  have  gone  to  museums  in  all  parts  of 
the  world  in  exchange  for  more  desired  material.  Young  individuals  have  the 
arms  relatively  long  and  somewhat  pointed  and  the  short  wide  arms  of  the  adult 
are  not  well-marked  until  R =75  mm.  As  the  ^^Albatross^^  took  no  specimens  in 
the  Philippines  and  the  ^^Siboga’’  secured  no  adults  in  the  Dutch  East  Indies, 
pentagonula  does  not  appear  to  have  ranged  far  from  the  mainland  coast  of  Asia. 
The  largest  of  the  M.  C.  Z.  specimens  has  R =90-95  mm. 


Anthenea  regalis 

Koehler,  1910.  Ech.  Indian  Miis.:  Asteroidea,  p.  82. 

Tliis  species  seems  to  be  confined  to  the  coasts  of  India  and  Ceylon.  A speci- 
men in  v^ery  poor  condition  with  R = 100  mm.,  was  secured  by  me  on  the  beach  at 
Madras,  India,  in  August,  1932.  It  agrees  well  with  Koehler's  figure.  A much 
smaller  specimen  from  Ceylon,  in  excellent  condition,  with  R = 47  mm.,  is  also 
in  the  IM.  C.  Z.  collection.  It  agrees  well  in  body  form  with  the  adult  specimens 
but  has  not  yet  developed  nearly  so  many  tubercles;  this  is  true  also  of  Doder- 
lein's  Ceylon  specimen  with  R =51  mm. 

It  is  unfortunate  that  Doderlein  has  referred  very  young  Antheneas  from  the 
Philippines  and  from  Torres  Strait  to  this  Indian  species.  Fortunately  however 
he  gives  excellent  photographs  of  these  young  individuals  from  which  one  may 
feel  quite  sure  that  neither  is  regalis;  nor  can  they  both  well  be  referred  to  the  same 
species;  note  the  striking  difference  in  the  size  and  number  of  the  papulae.  It 
seems  to  me  possible  that  the  smaller  specimen  may  be  a young  sibogae  but  I have 
no  suggestion  as  to  the  identity  of  the  larger. 
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Anthenea  rudis 

Koehler,  1910.  Ech.  Indian  Mus. : Asteroidea,  p.  8G. 

This  species  is  based  on  two  Aiitheneas  from  the  Mergiii  Archipelago,  which 
are  too  }^oimg  for  an}"  accurate  determination.  There  are  3 specimens  at  hand,  all 
obviously  young,  which  seem  to  belong  here.  The  smallest  belongs  to  the  Austral- 
ian ]\Iuseum  (J437)  and  has  R =14  mm.;  the  big  pedicellariae  of  the  oral  surface 
indicate  an  Anthenea  and  the  probability  that  it  is  rudis  rests  on  the  conspicuous 
presence  of  3 large  radial  tubercles;  the  locality  whence  it  came  is  unknown  but 
Mr.  Livingstone  thinks  it  is  non-Australian.  The  other  2 specimens  are  in  the 
M.  C.  Z.  collection;  one  with  R = 31  mm.  is  from  the  Persian  Gulf  and  the  inter- 
brachial  arc  is  almost  exactly  as  Ddderlein  figures  it  in  a Ceylon  specimen;  the 
other,  with  R =35  mm.,  is  from  Ceylon  and  differs  from  the  smaller  individual  in 
having  a conspicuous  small  tubercle  (or  veiy  large  isolated  granule)  on  each 
supcromarginal  plate.  Doderlein  and  Koehler  refer  to  such  tubercles  in  their 
descriptions  but  they  do  not  appear  in  the  figures  given.  Although  all  the  known 
specimens  of  'rudis  are  small  (the  largest  is  Doderlein’s  with  R=40  mm.),  the 
species  seems  to  be  very  well  marked  and  worthy  of  recognition.  The  known 
range  is  from  the  Mergui  Arcliipelago  to  the  Persian  Gulf. 


AUSTRALIAN  ANTHENEAS 

Anthenea  acuta 

Goniodiscus  acutus  Perrier,  1SG9.  Ann.  Sci.  Nat.  (5),  12,  p.  2S0. 

Anthenea  acuta  Perrier,  1S7G.  Arch.  Zool.  Exp.,  6,  p.  91. 

Although  Doderlein  (1915)  was  unwilling  to  use  this  name  because  Perrier’s 
description  was  so  short  and  indefinite,  the  universal  use  of  it,  during  GO  years,  for 
the  common  Anthenea  of  the  New  South  Wales  coast  justifies  the  continued  use 
unless  there  is  some  reason  why  such  usage  is  really  incorrect.  In  this  case,  as  in 
scores  of  others,  the  original  description  is  not  distinctive  when  all  of  the  now 
known  Antheneas  are  considered,  but  I find  nothing  in  it  which  is  inappropriate 
to  some  specimens  at  least  of  the  New  South  Wales  species.  Aloreover  the  name 
is  particularly  appropriate  to  this  species,  since  the  rays  are  as  a rule  more  acute 
than  in  most  Antheneas;  certainly  for  none  of  the  now  known  species  is  the  name 
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as  generally  appropriate.  Doderlein  has  renamed  the  species  (1915,  p.  53)  as 
A.  australiae  var.  skbicijcnsis,  regarding  it  as  only  a variety  of  the  west  coast 
species  which  he  describes  from  Fremantle.  The  two  have  certain  points  in 
common  but  are,  1 think,  reallj"  quite  distinct. 

Thanks  to  the  Australian  ]\Iuseum,  there  are  at  hand  from  that  institution, 
39  specimens  of  acuta,  making  with  the  11  in  the  i\I.  C.  Z.,  50  specimens  available 
for  stud.y.  I greatlj^  regret  not  ha\dng  seen  living  or  fresh  material,  nor  are  there 
any  notes  at  hand  on  the  color  in  life.  The  present  series  of  dried  specimens  shows 
great  diversity  in  size,  form  and  tuberculation.  The  smallest  has  R = 16  mm., 
r =8,  while  the  largest  have  R = 120-130  mm.  and  r = about  70;  one  specimen  with 
R about  120  mm.  has  R = about  1.6r  (the  condition  of  the  specimen  precludes 
exact  measurements),  while  a specimen  with  R =54  mm.  has  such  long  rays  that 
R=2.45r.  IMienwell  preserved,  large  individuals  of  this  species  have  a notably 
high  disk,  with  the  vertical  diameter  as  much  as  40-50  mm.  when  R = 120-130 
mm.  But  many  specimens  when  dried  are  very  flat,  and  all  3"oung  individuals 
with  R less  than  20  mm.  have  the  disk  but  little  elevated.  As  growth  proceeds 
however  the  tendency  is  for  the  lesser  radius  (r)  and  the  vertical  diameter  to 
increase  more  rapidly  than  R,  so  that  full  grown  specimens  have  a flat,  high  body 
and  relatively  short,  more  or  less  triangular  rays.  There  is  great  diversity  in  the 
number  and  size  of  tubercles  and  spinelets;  very  young  specimens  have  but  few 
and  they  are  small;  as  growth  proceeds  there  are  divergent  tendencies;  in  one  line 
tubercles  become  more  evident  and  greatly  predominate,  while  on  the  other  hand 
the  spinelets  increase  more  markedly  and  tubercles  are  relatively  infrequent  or 
even  almost  wanting.  The  reticulation  of  the  aboral  skeleton  which  is  often 
marked  in  large  specimens  first  begins  to  be  evident  when  R = 75-80  mm.  but 
there  are  many  large  adults  which  do  not  show  it  at  all.  Nothing  has  been  re- 
corded, so  far  as  I know,  of  the  color  in  life. 

The  39  Australian  iMuseum  specimens  at  hand  are  from  three  points  on  (or 
off)  the  Queensland  coast  from  Fraser  Island  southward;  from  five  New  South 
Wales  localities  (30  specimens  from  Port  Jackson);  and  1 large  individual  from 
Tasmania.  One  specimen  is  labelled  “Port  Chalmers,  New  Zealand  ’ but  as 
Anthenea  is  not  included  in  iMortensen’s  recent  careful  revision  of  New  Zealand 
sea-stars,  verification  of  this  label  is  necessaiy.  The  specimen  is  a small  but  typi- 
cal acuta,  and  of  course,  Anthenea  might  occur  on  the  New  Zealand  coast  but 
hardl}’^,  one  would  think,  at  Port  Chalmers. 
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Anthenea  aspera 

Dodeklein,  1015.  Jahrh.  Nassau.  Ver.  Naturk.  Wiesbaden,  68,  p.  35. 

There  are  5 adult  speciniens  of  this  fine  species  in  the  Australian  Museum  all 
from  Port  Curtis,  Queensland;  the  labels  on  two  give  the  additional  information, 
'^12  fins.”  The  smallest  specimen  has  R=85  mm.,  r = 47  mm.,  R = 1.8r;  in  the 
largest  specimen,  R = at  least  125  mm.  but  the  tips  of  the  arms  are  so  up-curved, 
it  is  impossible  to  give  an  accurate  measurement,  r = 70  mm.,  hence  R = 1.8r  as  in 
the  smallest.  In  other  specimens  R exceeds  1.8r  slightly  and  in  no  case  is  it  less. 
In  the  types  R — 1.72  and  1.74  r but  so  much  depends  on  the  way  that  R is 
measured  this  difference  is  not  important ; if  careful  allowance  is  not  made  for  the 
bending  up  of  the  arms  at  the  tips,  the  present  specimens  have  R = 1.7  r rather 
than  1.8  r.  Besides  the  relatively  long  and  pointed  arms,  the  large  and  conspicu- 
ous superomarginal  plates,  usually  closely  covered  with  granules,  and  the  aboral 
surface  more  or  less  closely  covered  with  numerous  pcdieellariae,  spinelets  and 
pointed  tubercles,  distinguish  this  species.  In  the  largest  specimen  the  disk  is 
elevated  and  the  aboral  skeleton  somewhat  reticulated  as  in  acuta. 

An  Anthenea  from  Port  Denison,  Queensland,  with  R only  G5  mm.  and  the 
color  a dull  brownish  purple,  is  referred  to  aspera  with  some  hesitation,  as  the 
upper  ends  of  the  superoniarginals  are  not  well  coA^ered  with  granules,  and  in  this 
particular  the  resemblance  to  crassa  is  notable;  on  the  other  hand  the  rays  are 
narrow  and  pointed  and  the  covering  of  the  disk  is  more  like  aspera.  As  the  speci- 
men is  still  immature,  its  identity  cannot  be  positively  determined. 

The  color  of  the  dried  specimens  of  aspera  shows  some  diversity.  The  largest 
two  are  dark  brown  aborally  with  the  superoniarginals  and  the  oral  surface 
yellow-brown  in  marked  contrast.  Of  the  other  specimens,  the  smallest  is  (as 
already  stated)  dull  brownish-purple  and  the  next  larger  is  a dull  light  brown 
with  a distinctly  purplish  or  reddish  cast.  The  remaining  two  are  lirown  with 
little  contrast  between  the  upper  and  lower  surfaces.  According  to  a note  on  the 
label  of  one  of  these  specimens  the  color  in  life  was  ^Trregular  mottling  of  brown 
and  sage  green;  actinal  surface  yellow.” 

Anthenea  australiae 

Doderlein,  1915.  Jahrl).  Nassau.  Ver.  Naturk.  Wiesbaden,  68,  p.  52. 

Among  the  Antheneas  dredged  at  Broome  in  1932  arc  3 typical  examples  of 
this  well-marked  species.  In  the  largest  R = 85-93  mm.,  r = 40,  R = 2.25  r=*=;  the 
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second  specimen  has  R =60-70  mm.,  r = 30;  in  the  smallest,  R =47  mm.  and  r is 
about  one-half  as  much.  Thej"  agree  almost  perfectly  with  Doderlein’s  descrip- 
tion and  figures,  and  the  color  is  now  a tjTjical  “museum-color”  or  as  Doderlein 
puts  it  “gelblich  braun.”  It  is  greatly  to  be  regretted  that  there  are  no  field  notes 
with  the.se  specimens  to  show  what  their  color  in  life  was.  They  were  not  dis- 
tinguished when  dredging  from  the  numerous  specimens  of  conjtmgens  and  other 
species  which  we  were  constantly  taking. 

Doderlein  refers  to  Fremantle  as  the  type  locality  for  this  species,  and  says 
there  were  many  specimens.  He  adds  that  there  was  one  small  specimen  from 
Shark  Bay.  It  seems  strange  that  we  failed  to  take  a single  Anthenea  in  the 
vicinity  of  Fremantle  either  in  1929  or  1932.  Furthermore  there  were  none  at  the 
IMuseum  of  the  University,  nor  did  I note  any  in  the  Western  Australian  Museum. 
None  have  been  sent  to  me  by  Professor  Bennett.  There  is  however  a specimen 
in  the  ]M.  C.  Z.,  presented  by  Professor  W.  J.  Dakin,  which  was  taken  “off 
Fremantle,”  a smaller  specimen  was  dredged  by  Professor  Dakin  off  the  Abrolhos 
Islands.  Evidently  the  species  belongs  to  the  we.st  coast  fauna  and  is  not  com- 
mon as  far  to  the  northeast  as  Broome.  Its  occurrence  at  Fremantle,  which  is 
probably  near  the  southern  limit  of  its  range,  is  apparently  either  very  local  or 
perhaps  seasonal. 


Anthenea  conjungens 
Doderlein,  1935.  “Siboga”  Ast.:  Oreasteridae,  p.  107. 

Doderlein  bases  this  species  on  a single  specimen  in  the  Hamburg  Museum 
from  “Australia”  — no  more  definite  locality  is  known.  It  proves  to  be  one  of 
the  commonest  sea-stars  at  Broome  and  a fine  series  of  24  specimens  was  taken 
during  September,  1929  and  .Tune,  1932.  There  are  also  at  hand,  2 adult  speci- 
mens from  the  Australian  Museum,  which  are  labelled  as  from  “Northwestern 
Au.stralia.”  The  smallest  individuals  have  R = 23-25  mm.  and  r = 12-14  mm.; 
these  little  ones  are  notably  well  characterized  by  the  fact  that  each  aboral  plate, 
with  few'  exceptions,  carries  at  its  center  a single,  relatively  large,  rounded 
tubercle;  now'  and  then,  a pediccllaria  replaces  or  accompanies  the  tubercle  and 
occasionally,  the  tubercle  is  replaced  by  a pedicellaria  with  a large  granule  on 
each  side.  In  the  smallest  specimen,  many  plates  on  the  distal  portion  of  the  arms 
are  quite  bare.  One  of  the  larger  specimens  is  exactly  the  size  of  Doderlein’s 
unique  holotype  (R  = 75,  r = 36  mm.)  but  is  le.ss  flattened,  the  arms  at  middle 
lieing  13  mm.  high;  the  vertical  diameter  of  the  disk  is  19  mm.;  this  indiAfidual 
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corresponds  very  closely  in  all  details  with  the  deseription  and  figure  of  the  holo- 
type.  The  largest  specimen  has  hceome  mueh  flattened  but  even  were  that  not 
so,  the  rays  are  notably  short  and  wide;  R = 125  inm.,  r = G5  and  br  = 65;  K = L9  r 
or  br;  the  rays  are  thus  nearly  triangular  with  the  sides  about  65  min.  long.  At 
the  other  extreme  is  a half  grown  speeinien  with  R = 65  mm.,  r = 27  and  br  = 27; 
R = 2.4  r or  bi*;  considering  the  rays  as  triangles,  the  sides  are  40  mm.,  the  base 
only  27.  On  the  whole,  conjungens  is  one  of  the  least  variable  speeies  of  Anthenea, 
except  perhaps  in  color.  As  already  stated,  the  failure  to  recognize  the  number  of 
species  occurring  at  Broome  and  hence  to  distinguish  between  them  has  led  to  a 
regrettable  untrustwortliiness  in  my  notes.  As  far  as  I can  remember,  there  was 
great  diversity  of  color  among  these  common  Antheneas,  with  shades  of  orange 
or  red,  purple  and  brown  predominating.  Tlie  dry  specimens  show  much  diversity 
as  they  are,  ranging  from  pale  brown  to  bright  l:)rown  in  the  young,  and  from 
light  brownish  to  orange  or  to  purplish  in  the  larger  ones,  usually  ^vith  irregular 
dusky  blotches. 


Anthenea  godeffrovi 

Doderlein,  1915.  Jahrb.  Nassau.  Ver.  Naturk.  Wiesbaden,  68,  p.  45. 

This  species  rests  on  a single  specimen  with  R=79  mm.,  r = 44  mm.  While 
closely  allied  to  both  mertoni  and  sihogae,  the  parallel  series  of  \ury  small  tuber- 
cles gives  a very  different  aspect  to  the  doi-sal  surface.  When  the  original  descrip- 
tion was  published,  the  type  of  the  speeies  was  supposed  to  be  from  Samoa,  but 
in  his  latest  jniblication  Doderlein  (1935)  expresses  the  belief  that  it  is  from  Aus- 
tralia, as  it  bears  the  same  catalogue  number  (in  Museum  CJodeffroy)  as  the 
type  of  conjungens^  which  is  undoubtedly  from  Australia.  As  Anthenea  is  not 
known  from  east  of  the  Great  Barrier  Reef  region^  it  is  quite  unlikel}-  that  it 
occurs  at  Samoa.  Moreover  the  obvious  relationship  of  godeffroyi  to  the  following 
species  {mertoni^  sihogae  and  tuberculosa)  makes  it  highly  probable  that  the 
unique  holotype  came  from  tropical  Australia.  It  will  not  be  surprising  if  it 
turns  out  to  be  an  extreme  variant  of  mertoni j a species  of  which  we  still  know 
all  too  few  specimens. 

^ Records  from  New  Zealand,  Fiji  and  western  coast  of  Mexico  arc  highly  improbable  and  require 
confirmation. 
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AnTHENEA  xMERTONI 

Plate  7,  figs.  1-2 
Koehler,  1010a.  Abh.  Senckenb.  Nat.  Ges.,  33,  p.  26S. 

This  is  a fine,  well-marked  species,  originally  described  from  a single  adult 
specimen  from  the  Aru  Islands.  Doderlein  (1915)  records  a somewhat  smaller 
specimen  in  the  Berlin  Aluseiim  from  the  ^‘Gazelle’^  collection  in  Mermaid 
Strait  on  the  northwestern  coast  of  Australia.  I cannot  avoid  the  feeling  that 
there  is  some  mistake  a])oiit  this  localit}",  for  among  all  the  scores  of  Antheneas 
collected  in  1929  and  1932  along  the  northwestern  coast,  l)oth  east  and  west 
of  Broome,  no  individual  was  taken  which  could  possil)ly  be  referred  to  mertoni 
or  one  of  its  near  allies,  so  I find  it  hard  to  Iielieve  that  it  occurs  in  Mermaid 
Strait  or  on  any  part  of  the  Australian  coast,  west  of  Cape  Leveque. 

There  are  at  hand  however  half  a dozen  specimens  of  mertoni  which  demon- 
strate its  occurrence  in  the  Gulf  of  Carpentaria,  and  as  far  west  as  Darwin.  In 
the  Australian  i\Iuseum  collection  are  4 specimens;  3 from  Mapoon  on  the  eastern 
side  of  the  entrance  to,  and  1 from  Pearce  Island,  Sir  Edward  Pellcw  Group, 
far  down  in,  the  Gulf  of  Carpentaria.  The  specimens  from  Mapoon  have  numer- 
ous more  or  less  capitate  aboral  spines,  and  the  distal  al^oral  plates  on  the  arms 
have  few  and  large  tubercles.  In  2 of  the  Mapoon  specimens  R = 65-70  mm.,  r = 
37-40,  so  that  R = 1.7  r±,  but  the  third  is  much  smaller  with  R = 50  mm.  and 
r = 26,  so  that  R is  nearl}^  equal  to  2 r;  moreover  the  rays  are  narrower  and  more 
pointed  than  in  the  larger  specimens,  as  is  to  be  expected  in  young  individuals. 
The  specimen  from  Pearce  Island  is  in  very  poor  condition,  badly  water  worn, 
but  it  is  a large  individual  with  R = 83  mm.  and  r = 50. 

At  Darwin,  we  were  so  fortunate  as  to  dredge  near  Channel  Island,  in  July, 
1929,  a very  fine  specimen  of  this  Anthenea.  Mrs.  Clark  made  a color  sketch 
of  it  as  soon  as  possible,  which  was  fortunate,  as  the  present  'hnuseum  color^’ 
gives  no  idea  of  its  handsome  appearance  in  life.  The  upper  surface  was  gray, 
with  large,  irregular  blackish-l)rown  blotches;  the  oral  surface  was  light  reddish- 
buff.  Ill  structural  details  and  appearance,  this  specimen  corresponds  very  closel}^ 
to  Koehler's  type  specimen,  which  was  a little  larger  with  arms  a little  longer. 
The  Darwin  specimen  has  R =85,  r = 50  mm.  Among  all  the  scores  of  Antheneas 
subsequently  collected  in  the  Broome  region,  we  never  saw  one  that  resembled 
this  specimen  in  either  form,  tuberculation  or  color.  We  dredged  near  Shell 
Island  at  Darwin  however  a veiy  small  Anthenea,  with  R = 10  mm.,  r = 5.5  mm., 
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which  I lielieve  is  a young  mcrioni,  although  of  course,  it  does  not  yet  show  any 
distinctive  features.  In  April,  1936,  Mr.  Livingstone  sent  me  2 young  specimens 
from  Darwin  acquired  by  the  Australian  Museum  in  1935. 

Anthenea  sibogae 

Doderlein^,  1915.  Jalirl).  Nassau.  Ver.  Naturk.  Wiesbaden,  68,  p.  47. 

Among  the  specimens  in  the  Australian  IMuseum  collection  is  an  Anthenea 
(with  R =65  mm.)  from  Albany  Passage,  northern  Queensland,  9-12  fins.,  which 
I am  referring  to  this  species  with  some  misgiving.  Another  specimen  of  the  same 
size,  but  with  wider  more  rounded  rays,  as  in  mertonij  is  also  in  the  collection  and 
is  labelled  Thursday  Island.  The  two  specimens  are  so  alike  in  the  form  and 
covering  of  the  siiperomarginal  plates  that  I feel  sure  they  are  the  same  species, 
and  in  this  eharacter  of  the  upper  marginal  series  they  reseml^le  Doderlein^s 
figure  of  sihogae  so  closely,  and  differ  so  evidently  from  the  mueh  coarser  granu- 
lation of  merioni  that  it  seems  best  to  refer  them  to  sibogae.  But  it  must  be  re- 
membered that  sibogae  is  as  yet  known  from  only  a single,  large  specimen,  in 
which  R = 102  mm.;  the  arms  are  strikingly  slender,  though  short,  and  the  inter- 
brachial  arcs  notably  flattened.  If  these  features  are  constant,  the  species  is 
very  well  characterized  ]:>ut  the  specimens  at  hand  make  one  dubious  as  to  their 
constancy,  and  if  they  are  not  constant,  it  is  doubtful  whether  sibogae  and 
merioni  can  be  maintained  as  distinct  species. 

In  this  connection,  it  is  important  to  note  that  the  Anthcncas  listed  in  my 
Torres  Strait  Report  (1921,  p.  29)  as  tuberculosa  Gray  are  not  that  species  (unless 
merioni  and  sibogae  are  both  s^monyms  thereof,  as  I believed  in  1921  and  still 
think  is  by  no  means  improbable)  but  are  evidently  identical  with  the  Australian 
Museum  specimens  which  I am  here  calling  sihogae.  One  of  these  Torres  Strait 
specimens  is  young  and  is  figured  by  me  in  its  natural  colors,  which  are  l^right 
and  varied  — very  different  from  the  Darwin  merioni  or  indeed  from  any  other 
Anthenea  I have  ever  seen.  On  account  of  this  striking  color  difference,  and 
the  differences  in  supei’oinarginal  plates  and  aboral  tu])erculation,  it  seems  wisest 
to  let  the  three  species  stand  but  much  more  material  is  needed  before  their 
\'alidity  can  be  coiLsidered  demonstrated. 

Anthenea  tuberculosa 
Gray,  1847.  Proc.  Zool.  Soc.  London,  p.  77. 

The  diagnosis  of  this  speeies  was  published  in  June  and  in  September 
again  in  the  Annals  and  Magazine  of  Natural  History  (1847,  20,  p.  198).  Only 
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a single  specimen  was  in  Graj^’s  hands  at  the  time  and  that  was  from  Port 
Essington,  Northern  Territory,  whence  naval  officers  sent  many  a notable 
sample  of  the  Australian  fauna  home  to  the  British  Museum.  Later  on  (1866) 
Gray  published  a good  figure  of  this  indiffidual  and  he  does  not  seem  to  have 
had  anjr  other  available  specimen.  Yet  Perrier  (1876,  p.  88)  refers  to  “echan- 
tillons  de.seches”  as  “les  types”  of  Gr.ay  and  describes  under  the  name  tuber- 
culosa a sea-star  which  is  apparently  not  Gray’s  species,  quite  a different  thing 
to  which  Doderlein  has  since  (1915,  p.  52)  given  the  name  australiae. 

Apparently  the  true  tuberculosa  is  a rare  species,  for  Doderlein  has  seen  but 
a single  specimen,  which  he  (1035,  p.  106)  records  as  taken  by  the  Siboga  at 
Pulu-Jedan  in  the  Aru  Islands;  excellent  figures  are  given.  There  are  no  speci- 
mens in  the  museums  at  either  Sydney  or  Perth.  In  the  INI.  C.  Z.  collection 
there  is  an  Anthenea  from  an  unknown  locality,  which  I am  referring  to  this 
species  because  of  its  very  marked  resemblance  to  Doderleiu’s  figures.  It  has 
R = 67,  r = 38  mm.  (R  = 1.75  r),  and  is  perfectly  flat  aborally  with  a vertical 
diameter  of  16  mm.  The  granulation,  or  better,  the  tubcrculation  of  thesupero- 
marginals  is  even  coarser  and  more  spar.se  than  in  mertoni  and  the  distal  aboral 
plates  of  the  arms  seldom  have  more  than  one  large  tul)ercle.  This  specimen 
probably  came  into  the  M.  C.  Z.  collection  from  Ward’s  Natural  Science  Estab- 
lishment, Rochester,  N.  Y.;  Mr.  Ward  made  a trip  to  Torres  Strait  in  1896  and 
collected  much  marine  material,  .some  of  which  subsequently  came  to  the 
M.  C.  Z.  and  this  Anthenea  was  probably  acquired  then.  Although  it  is  easily  dis- 
tinguished from  all  the  specimens  of  mertoni  and  sibogae  tliat  I have  seen,  it  is 
not  unlikely  (as  already  stated)  that  the  three  nominal  species  arc  in  reality 
identical,  as  I held  in  my  Torres  Strait  Report  (1921,  p.  29). 


Anthenea  viguieri 

Doderlein,  1915.  Jahrb.  Nassau.  Ver.  Natiirk.  Wiesbaden,  68,  p.  34. 

This  species  was  established  to  provide  a name  for  a sea-star  misidentified 
by  Muller  and  Troschel,  and  later  by  Perrier,  and  by  Viguier.  The  specimen  is 
in  the  Berlin  Maseuin  and  has  been  figured  by  Doderlein.  A specimen,  not  quite 
so  large,  is  in  the  i\I.  C.  Z.  from  Restoration  Island,  northern  Queensland.  It 
was  secured  from  Ward’s  Natural  Science  E.stablishment,  Rochester,  N.  Y., 
in  1896.  There  are  no  specimens  in  the  Australian  Museum.  Whether  the  species 
is  really  valid  or  only  an  e.xtremely  non-tuberculated  form  of  tuberculosa  remains 
to  bo  demonstrated. 
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AntiiEx\ea  acanthodes^  sp.  nov. 

Plate  18,  fig.  2 

R =97  inni.,  r = 55  mm,,  R = 1.76  r.  Disk  high,  40  mm.  in  vertical  diameter. 
Arms  correspondingly  arclied  at  base  but  becoming  flattened  rather  aliruptly 
35-40  nmi.  from  the  tip.  Aboral  surface  of  disk  and  basal  part  of  arms,  covered 
with  big  bluntl}^  pointed  tubercles  or  low,  stout  spines;  on  the  basal  part  of 
arms  these  form  9-13,  more  or  less  distinct,  nearly  parallel  series.  Distal  part  of 
arms  covered  with  irregular  tuberculated  plates  as  in  the  mertoni  group;  the 
tubercles  on  these  plates  are  coarse  and  rounded  like  those  on  the  superomarginal 
plates.  The  latter  are  rather  few  (14  or  15  on  each  side  of  a ray),  vertical  in 
position,  much  higher  than  long,  conspicuously  covered,  except  at  margins,  with 
coarse  tubercles,  the  uppermost  largest.  Inferomarginal  plates  correspond  in 
size  and  position;  the  outer  end  and  distally  the  whole  plate  carries  coarse  tuber- 
cles; in  the  interbrachial  arc  the  inner  portion  of  the  plate  is  closely  covered  with 
small  tubercles  like  those  of  the  actinal  intermediate  plates.  Pedicellariae  on 
marginal  plates  (in  both  series)  few  and  small,  often  wanting  altogether.  Oral 
surface  not  peculiar  in  any  way  but  typically  Anthenea-like.  Adambulacral 
armature  stout  but  not  remarkably  so.  Color  of  dry  specimen,  brown,  lightest 
orally,  darkest  on  aboral  surface  of  rays. 

Holotype,  Australian  Museum  No.  J5367,  from  Port  Curtis,  Queensland. 

This  is  the  most  sharply  defined  species  of  Anthenea,  occurring  in  Australia. 
It  looks  as  though  it  might  coucei\'ably  be  a hybrid  between  craasa  and  mertoni 
but  I do  not  believe  for  a moment  that  this  is  the  case. 


Anthenea  crassa-  sp.  nov. 

Plate  18,  fig.  1 

R about  115  mm.  (along  the  adambulacral  furrow,  the  arms  are  125  mm. 
long,  on  the  aboral  surface,  about  105  mm.);  r = about  55  mm.,  R = 2.1  r;  at 
base  of  arm,  br  is  rather  more  than  r.  Aboral  surface  low  and  somewhat  flattened 
in  holotype  but  in  some  specimens  it  is  considerably  arched;  one  with  11  = 90 

* CLKavOwdrjs  — full  of  thonis,  in  reference  to  the  remarkably  spiny  aboral  surface. 

2 crassus  = coarse,  in  reference  to  the  large  tubercles  and  granules  of  the  aboral  surface  and  supero- 
marginal plates. 
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mm.  has  v.d.  about  30  mm.  In  this  specimen  a certain  amount  of  reticulation  of 
the  aboral  skeleton  is  evident  but  no  other  specimen  shows  it.  Aboral  surface 
of  disk  and  rays  covered  with  coarse  tubercles  or  stout  blunt  spines,  which,  on 
the  basal  part  of  the  rays  form  about  9 more  or  less  definite  series;  in  the  holo- 
type,  which  has  the  heaviest  tubercles  (often  over  2 mm.  high  and  more  than 
2 mm.  in  diameter  at  base)  the  series  are  not  very  well  defined  but  can  be  dis- 
tinguished along  the  median  radial  line.  In  all  the  paratypes,  the  tubercles  are 
smaller  though  they  ma}"  be  2 mm.  high.  Pedicellariae  aborally  are  very  few  in 
the  holotype  and  some  other  individuals,  but  in  several  specimens  they  are 
numerous.  Superomarginal  plates  about  15  in  number,  lying  more  or  less  on  the 
aboral  surface  in  the  interbrachial  arcs  but  becoming  more  vertical  distally;  in 
the  specimen  with  the  high  disk,  they  are  nearly  vertical  even  in  the  interbrachial 
arc.  Distally  they  are  pretty  well  covered  with  coarse  granules  but  basally  the 
margins  are  more  bare  and  the  uppermost  granules  are  much  the  largest  and  form 
a single  vertical  series  of  2-4.  Inferomarginal  plates  more  numerous  (16  or  17) 
and  not  corresponding  exactly  in  position  with  the  upper  series;  they  are  closely 
covered  with  granules,  coarsest  at  the  outer  end,  and  carry  several  (2-6)  pedi- 
cellariae. Oral  surface  not  peculiar  but  the  adambulacral  armature  is  exception- 
ally heavy,  all  the  spines,  especially  the  marginal  series,  being  more  than  usually 
stout.  Color  of  dry  holotype,  dark  brown  but  some  of  the  jiaratypes  are  more 
yellow-brown. 

Holotype,  Australian  Museum  No.  J5368,  from  Port  Curtis,  Queensland. 

There  are  7 paratypes,  all  from  Port  Curtis,  where  this  species  evidently 
replaces  acuta  of  the  more  southern  coast.  The  smallest  has  R=70  and  r=35 
mm.;  the  tubercles  are  of  course  much  smaller  than  in  the  holotype  but  other- 
wise the  resemblance  is  marked.  One  individual  with  R =95-100  mm.  is  notable 
as  having  the  longest  arms  relatively  of  any  Anthenea  examined;  r is  only  a 
little  more  than  40  mm.,  hence  R =2.4-2. 5 r.  The  narrowness  of  the  arms  is 
indicated  by  the  fact  that  40  mm.  from  the  mouth  br  is  only  35  mm. 

An  Anthenea  from  Port  Curtis,  with  R = 105  mm.  has  given  much  difficulty 
in  its  identification  but  owing  to  the  position,  character,  and  armature  of  the 
superomarginal  plates,  it  is  here  referred  to  crassa,  with  the  suggestion  that  it  is  a 
hybrid  between  crassa  and  asperay  the  two  common  Antheneas  at  Port  Curtis. 
The  color  (brown  aborally,  with  the  marginal  plates  and  oral  surface,  yellow- 
brown  in  rather  sharp  contrast)  is  like  that  of  the  large  specimens  of  aspera,  and 
the  attenuate,  somewhat  pointed  rays,  are  also  like  that  species.  Moreover 
there  are  numerous  pedicellariae  and  few  spinelets  on  the  aboral  surface  as  in 
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aspera.  But  because  of  tlie  superomarginal  plates,  it  cannot  be  placed  in  that 
species  without  qualification.  The  possibility  of  its  being  a hybrid  seems  reason- 
able. 


Anthenea  elegans^  sp.  nov. 

Plate  18,  fig.  4 

R = 120  mm,,  r = G0,  R=2  r;  br  (at  GO  mm.  from  mouth)  52  mm.  Disk 
moderately  elevated,  v.d.  =32  mm.  Nearl}^  all  of  the  paratypes  are  flat  or  only  a 
little  convex.  Disk  covered  with  small  pedicellariae,  spinelets  and  tubercles, 
rounded  or  bluntly  pointed;  if  pedicellariae  are  very  numerous,  the  spinelets  are 
rather  few  but  if  pedicellariae  are  few  the  spinelets  are  very  numerous.  In  the 
holotype,  the  tuliercles  are  large,  up  to  2 nun.  in  height  and  in  diameter;  they  are 
arranged  in  9-1 1 well  separated  series  on  each  arm  and  between  them  the  pedicel- 
lariae are  excessively  numerous.  Paratypes  not  essentially  different  but  the  tuber- 
cles are  smaller  and  more  crowded  and  there  are  not  so  man}"  series  on  each  arm. 
Superomarginal  plates  about  IS,  much  wider  (in  the  interbrachial  arc)  or  higher 
(distally)  than  long,  well  covered  with  granules,  largest  on  convexity  of  the  plate, 
smallest  close  to  the  margins;  in  young  specimens  the  marginal  portions  of  each 
plate  are  quite  bare  and  the  uppermost  granules  are  enlarged;  distally,  in  adults, 
some  or  many  granules  are  enlarged;  especially  on  u]>per  half  of  each  plate.  In 
many  cases,  the  superomarginaLs  are  nearly  vertical  even  in  the  interbrachial  arcs 
but  they  always  form  a conspicuous  border  to  the  disk  and  rays.  Many  aboral 
plates  near  arm  tip  are  somewhat  enlarged  and  carry  several  tubercles  and  gran- 
ules as  in  the  mertoni  group,  but  the  character  is  well-marked  only  in  big  adults. 
Inferomarginal  ])lates  notably  Inrge,  uniformly  and  closely  granulated,  with  a 
single  small  pedicellaria  or  none  (in  the  holotyjie,  more  commonly,  none);  on  a 
few  plates  at  the  middle  of  the  interbrachial  arcs,  the  granules  at  the  outer  end  are 
notably  enlarged  and  in  some  young  indi\fiduals  the  same  is  true;  in  most  adults 
however,  this  does  not  seem  to  be  characteristic.  Oral  surface  as  usual  in  the 
genus,  but  the  adambulaeral  armature  is  very  well  de\Tloped  and  the  series  of 
spines  back  of  the  marginal  series  contains  3,  and  often  4,  more  or  less  flattened 
spines.  Color  (diy)  more  or  less  dull  purple-brown,  but  lightest  on  marginal 
plates  and  near  arm-tips. 

Holotype,  M.  C.  Z.  No.  3192,  from  Broome,  Western  Australia,  5-S  fms., 
June,  1932. 


elegans  — hiindsomo,  in  contrast  to  crassa^  in  reference  to  its  more  beautiful  form  and  finer  appearance. 
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The  holotype  is  much  the  largest  specimen  but  there  is  a good  series  of  1C 
paratypes  with  R ranging  from  50  to  100  mm.  On  the  whole  there  is  relatively 
little  diversity  in  the  form,  or  in  tuberculation  of  the  aboral  surface,  but  there  is  a 
good  deal  of  diversity  in  the  position  of  the  superomarginal  plates;  the  degree  to 
wloich  they  form  a conspicuous  part  of  the  dorsal  suidace  depends  in  part  on  the 
care  with  which  the  specimens  were  prepared,  including  the  rapidity  or  slowness 
of  the  drying.  But  it  also  depends  in  some  degree  on  the  size  of  the  individual 
and  the  convexity  of  the  disk. 

This  species  is  nearly  as  common  at  Broome  as  conjungens  but  adult  speci- 
mens of  the  two  species  are  easily  distinguished.  Individuals  with  R less  than  50 
nmi.  are  more  easily  confused.  My  field  notes  however  give  no  clue  as  to  the 
colors  in  life  of  degans]  presumably  they  were  as  diversified  as  in  other  species. 

The  smallest  specimen  at  hand  is  a curious  monstrosity,  as  one  of  the  ambu- 
lacra forks  6 mm.  from  the  mouth  and  gives  rise  to  a sixth  ray  slightly  smaller 
than  the  other  five;  it  has  13  superomarginals  on  each  side  whereas  the  other  rays 
have  15. 


Anthenea  obesa^  sp.  nov. 

Plate  19,  fig,  1 

R = 100  imn.;  r = 48  mm.;  R = more  than  2 r;  br  at  48  mm.  from  mouth,  37 
mm.;  vertical  diameter  of  disk  about  33  mm.  Aboral  surface  covered  with  a 
smooth,  thin  skin,  with  very  few  pedicellariae  or  small  spinelets  but  with  about 
230-250  coarse,  blunt  or  truncate  tubercles  sparsely  and  irregularly  distributed 
over  the  disk  and  the  proximal  portion  of  the  arms;  these  tubercles  are  2-3  mm. 
high  and  up  to  2.5  mm.  in  diameter;  they  tend  to  form  2 parallel  series  on  each 
niy,  Superomarginal  plates  about  16  on  each  side  of  an  arm,  very  low,  (longer 
than  high)  on  basal  half  of  arm  but  becoming  higher  than  long  distally;  in  the 
interbrachial  arc  the  plates  are  scarcely  visible  from  above  and  there  is  usually 
but  a single  small  tubercle  on  each  plate;  sometimes  however  a second  small 
tubercle,  or  several  granules  may  be  present;  distally  5 or  6 coarse  granules  occur 
on  each  plate  and  the  plates  themselves  form  a conspicuous  margin  to  the  ter- 
minal half  of  the  arms.  Inferomarginal  plates  moderately  large,  quite  uniformly 
covered  with  coarse  granules.  Oral  surface  as  usual  in  Anthenea  but  adambula- 
cral  spines  in  all  three  series  are  unusually  short  and  stumpy.  Color  in  life  is 


‘ obesus  — fat,  in  reference  to  the  high  disk  and  arms. 
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recorded  as  ^^scarlet  or  crimson-red;’’  the  dry  specimens  are  light  reddish-brown 
above,  very  much  lighter,  almost  a reddish-white,  below. 

Holotype,  Western  Australian  Museum,  Xo.  4920,  dredged  by  the  ‘‘En- 
deavour” off  Geraldton  in  29  fms. 

There  is  a single  paratype  of  this  strongl}^  marked  species  taken  at  the  same 
time  and  plaee  as  the  one  described  above.  It  is  somewhat  smaller  (R  = 83  mm.) 
and  tliere  are  fewer  aboral  tul^ercles,  l)ut  there  are  a good  many  more  granules  on 
the  interbrachial  superomargiiial  plates. 


Antiienea  polygnatha^  sp.  nov. 

Plate  18,  fig.  3.  Plate  19,  figs.  2-3 

R = 125  mm.;  r = 60  mm.  R=2  r or  more;  br  at  GO  mm.  from  mouth,  only 
40  mm.  These  are  the  measurements  of  the  holot\'pe  l)ut  this  Anthenea  seems  to 
be  dimorphic  and  a specimen  of  tlic  other  form  lias  R = llo  mm.;  r = G0  mm.; 
hence  R is  a little  less  than  2 r;  hr  at  (>0  mm.  from  the  mouth  is  50  mm.  or  more. 
In  the  long  armed  form,  the  interliraehiid  arc  has  a nearly  straight  margin 
40-50  mm.  long  while  in  the  other,  the  straigiit  portion  of  tlie  interbracliial  arc  is 
only  20-25  mm.  and  e\'en  then  it  is  not  really  straight  ])ut  slightly  concave.  The 
3 smaller  specimens  at  hand,  with  R = 78,  93  and  97  mm.  all  have  wide  rays  and 
curved  interbrachial  arcs.  Of  2 larger  specimens,  one  with  R = 130  mm.  is  dis- 
tinctly narrow-armed  while  the  other  with  R = 127  mm.  is  more  of  the  broad- 
armed form,  though  it  has  interbrachial  arcs  that  are  nearly  straight  for  40  mm. 
It  is  possible  that  this  difference  in  form  is  associated  with  sex  and  the  matter 
deserves  investigation  whenever  fresli  material  is  available. 

Aside  from  this  differenee  in  form,  the  7 specimens  at  hand  show  little 
diversity.  The  aJioral  surface  is  covered  wit  h hundreds  of  low  spine-like  t ubercles, 
smallest  in  the  small  specimens,  largest  in  the  holotype.  There  is  more  or  less 
evident  a tendency  to  have  these  tubercles  form  radiating  parallel  series  running 
out  from  the  center  of  the  disk.  On  the  arms  these  series  are  usually  quite  evident, 
more  so  in  the  smaller  specimens  than  in  the  larger.  In  all  the  specimens,  the 
tubercles  along  the  sides  of  disk  and  arms  (i.e.  just  above  the  superomargiiial 

^To\vs  = mnny  -jr  yi'aOos  = jaw,  in  reference  to  the  very  large  number  of  pedicellariae  on  the  oral 
surface. 
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plates)  tend  to  be  longer  and  more  conspicuous  than  elsewhere,  and  this  is  a 
rather  good  distinguishing  mark  when  specimens  are  mixed  with  conjungens, 
elegans  and  australiac,  Tliere  is  some  individual  diversity  as  to  the  degree  to 
which  the  tubercles  are  pointed;  in  some  specimens  they  arc  quite  sharp. 

Superomarginal  plates  small,  in  the  interbrachial  arc  almost  as  long  (or 
high)  as  wide,  l)ecoming  larger  distally  l)ut  never  forming  a conspicuous  part  of 
the  aboral  surface.  Their  position  ranges  from  nearly  horizontal  in  one  arc  of 
the  holotype  which  is  a fiat,  slowly  dried  specimen,  to  j)erfectly  vertical  in  most 
of  the  others.  There  is  little  doubt  that  in  life,  they  are  normally  nearly  or  quite 
vertical  in  the  inteiTrachial  arcs,  and  are  but  little  visible  from  above.  They  arc 
more  or  less  covered  with  granules;  on  the  lower  half  the  granules  are  small  and 
cover  the  plate  well  but  on  the  ui)per  portion  the  granules  arc  larger  and  the 
uppermost  is  almost  a tubercle,  above  and  on  each  side  of  which  the  plate  is 
quite  bare;  besides  tlie  granules  each  plate  bears  1-5  pedicellariae  of  diverse 
sizes.  Inferomarginal  plates  considerably  larger  than  those  of  the  upper  series, 
completely  covered  with  small  granules  and  pedicellariae;  the  number  of  pedi- 
cellariae on  each  plate  ranges  from  4 up;  in  the  liolotypc,  many  of  the  plates  carry 
15-20  pedicellariae.  Actinal  intermediate  plates  with  mmierous  pedicellariae,  as 
many  as  4 occurring  on  some  plates  and  rarely  does  a plate  carry  only  a single 
large  pedicellaria.  Adamlmlacral  armature  in  three  series  as  usual  but  the  spines 
of  the  second  series  arc  unusually  long  and  flattened;  even  in  the  smallest  speci- 
men this  feature  is  noticeable.  Color  in  life  purple  or  violet  or  orange;  as  in  the 
other  species  of  Anthenea  at  Broome,  there  seems  to  be  no  constanc}^  or  dis- 
tinctiveness in  the  color.  The  dried  specimens  still  show  some  traces  of  purple  or 
orange,  but  in  general  they  arc  ‘bnuscum  color. 

Holotype,  M.  C.  Z.  No.  3196,  from  Broome,  Western  Australia,  5-8  fms., 
June,  1932. 

Of  the  6 paratypes,  the  2 largest  were  presented  to  me  in  1929  by  Colonel 
W,  0.  Mansbridge,^who  informed  me  that  they  came  from  the  Lacepede  Islands, 
north  of  Broome.  We  did  not  meet  with  the  species  that  year  but  in  June  of  1932, 
we  took  the  holotype  and  the  other  paratypes  in  our  dredging  south  and  south- 
west of  Roebuck  Bay.  The  excessive  development  of  pedicellariae,  the  long 
adambulacral  spines  and  the  increased  length  of  the  aboral  tubercles  above  the 
superomarginal  plates  combine  to  make  this  species  easy  to  recognize  in  spite  of 
its  dimorphic  tendency. 
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OREASTERIDAE 
Protoreaster  nodulosus 

Pentaceros  nodulosus  Perrier,  1S7G.  Arcli.  ZooL  Exp.,  6,  p.  53. 

Protorcastcr  Jiodidosus  Doderlein,  1916.  Zool.  Jahrb. : Syst.,  40,  p.  420. 

Althougli  hitherto  considered  a rare  species,  this  is  a common  sea-star  in  tlie 
Broome  region  and  specimens  of  veiy  diverse  size  and  almost  equally  diverse 
color  were  constantly  taken  during  our  dredging.  It  was  also  found  at  or  above 
low  water  mark  during  the  extreme  tides  of  September,  1929.  The  smallest  speci- 
men has  R = 40  mm.,  r=  16,  R =2.5  r;  in  the  largest  individual  at  hand  R=  155- 
160  mm.,  and  r = 63  mm.,  so  the  proportions  are  essentially  the  same.  In  a per- 
fectly tetramerous  specimen  from  the  Lacepede  Islands,  R = 90  nmi.  and  r = 30, 
hence  R = 3 r,  and  in  a hexamerous  specimen  also  from  the  Lacepedes,  R = 85  mm. 
and  r = 35,  hence  R is  not  quite  ecpial  to  2.5  r.  On  the  whole,  the  form,  propor- 
tions and  tuberculation  show  rather  notable  const aney.  The  two  largest  speci- 
mens however  show  interesting  details  of  tuberculation;  in  the  larger  the  5 big 
hemispherical  radial  tubercles  which  are  so  distinctive  a feature  of  nearly  all 
individuals  are  practically  wanting  in  two  radii  and  in  the  other  three  are  in- 
conspieuous,  not  nearly  so  large  as  the  adjoining  tuberele  which  begins  the 
characteristic  carinal  series;  in  the  other  specimen,  the  large  tubercles  of  the 
carinal  series  are  very  irregular  in  form,  number  and  arrangement,  the  big 
radial  tubercles  are  wanting  or  displaced,  and  there  are  5 large  interradial 
tubercles;  on  one  arm  the  proximal  tubercles  of  the  carinal  series  arc  about  as 
usual,  on  two,  they  are  wanting  and  on  two,  they  are  abnormally  numerous,  of 
diverse  sizes  and  crowded  out  of  position.  In  this  latter  specimen,  there  are 
notable  irregularities  in  the  distal  infcromarginal  series. 

My  field  notes  describe  the  color  of  a number  of  specimens  but  the  diversity 
is  so  striking  it  has  no  significance;  in  general  it  may  be  said  that  the  aboral  sur- 
face is  usually  brown,  gray  or  green  of  some  shade,  with  the  papular  areas  a 
different  shade  from  the  plates  and  the  papulae  dark;  the  large  tubercles  usually 
stand  out  in  a distinctive  shade  or  color;  in  one  extreme  specimen  they  were 
purplish-black  with  the  rest  of  the  aboral  surface  cream-white.  The  oral  surface 
is  more  constant;  it  is  fundamentally  cream  color  but  shades  of  the  aboral  side 
pass  over  onto  it  more  or  less  by  way  of  the  interbrachial  infcromarginals,  and  in 
highly  colored  specimens  the  central  portion  of  each  actinal  intermediate  plate 
may  be  quite  evidently  tinted  with  some  shade  of  color.  In  all  specimens,  of  all 
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sizes,  tlie  adambulacral  armature  is  white  or  at  least  cream-color,  and  the 
pedicels  arc  white  (more  or  less  translucent,  of  course)  with  the  terminal  suckers 
bright  light  violet.  It  is  curious  how  constant  this  color  of  the  pedicels  is. 

There  are  25  specimens  of  7iodidosus  at  hand,  of  which  the  2 non-pentamerous 
specimens  from  the  Lacepede  Islands,  mentioned  above  were  gifts  from  Colonel 
W.  0.  Mansbridge;  5 adults  were  taken  at  False  Cape  Bossut  in  September,  1929; 
2 large  adults  were  collected  at  Augustus  Island  by  Captain  Bardwell  in  October, 
1933,  and  the  remainder,  including  half  a dozen  very  young  specimens,  were 
taken  at  or  near  Broome,  in  1929  or  in  June,  1932, 

Pentaceraster  australis 

Greasier  australis  Li  tken,  1S71.  Vid,  Med.,  23,  p,  253. 

Pentacerasier  australis  Doderlein,  191G.  Zool.  Jahrb.:  Syst.,  40,  p.  433. 

Mr.  Melbourne  Ward  has  kindly  sent  a small  Oreasterid  with  R = 42  nun. 
which  seems  to  be  the  young  of  this  species,  common  at  several  points  on  the 
Queensland  coast.  Livingstone’s  (1932)  carefid  description  of  the  growth  stages 
and  his  admirable  figures  leave  no  doubt  as  to  the  identification,  but  I have  not 
hitherto  seen  so  small  a specimen. 

Pentaceraster  gracilis 

Greasier  graeilis  Li  tken,  1871.  Vid.  Med.,  23,  p.  2G0. 

Pentaeerasier  graeilis  Doderlein,  1916.  Zool.  Jalirb. : Syst.,  40,  p.  437. 

In  1929,  Colonel  W.  0.  Mansbridge  of  Broome,  presented  me  with  an  unmis- 
takable specimen  of  this  fine  species  taken  at  the  Lacepede  Islands,  north  of 
Broome,  One  of  the  very  few  disappointments  wliich  we  met  with  in  our  collect- 
ing that  year  was  the  failure  to  find  even  one  specimen  of  this  rare  and  much- 
desired  form.  The  disappointment  was  deepened  in  1932  when  a month  of  very 
extended  and  intensive  dredging  failed  to  reveal  a specimen.  The  few  specimens 
hitherto  known  have  come  from  the  coast  of  Queensland.  There  are  none  in  the 
Australian  Museum  and  only  3 in  the  M.  C.  Z.;  one  of  these,  a small  one  with 
R = 133  mm,,  is  from  an  unknown  locality  but  the  2 large  ones,  with  R = 200-235 
mm.,  are  from  Warrior  Reef,  in  Torres  Strait,  where  they  were  secured  in  1896  by 
Mr.  Henry  A,  Ward,  The  specimen  at  hand  from  the  Lacepede  Islands  has 
R = 220  nun.,  r = 100  mm.  The  color  of  the  dry  specimen  is  a dull  purplish- 
brown,  which  suggests  that  the  color  in  life  was  a brick-red. 
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CuLCITA  NOVAEGUINEAE 
Muller  and  Troschel,  1S42.  Sys.  Ast.,  p.  38. 

Among  the  valuable  discoveries  whicli  Captain  Bardwell  made  during  his 
collecting  at  Augustus  and  Chainpagay  Islands,  none  surprised  me  more  than 
that  of  Culcita  of  wliich  he  sent  5 specimens.  They  are  so  similar  to  those  in  the 
]\I.  C.  Z.  from  Torres  Strait,  that  the  identification  seems  beyond  question  but  the 
extension  of  range  is  very  remarkable,  as  I can  find  no  records  for  C'ulcita  nearer 
tlian  Torres  Strait,  1200  miles  or  more  to  the  east. 

The  specimens  at  hand,  in  their  dry  and  flattened  condition  range  from  R = 
70  to  R = 115  mm.  All  are  markedly  pentagonal  and  all  but  one  have  the  sides 
nearly  straight;  in  one,  the  concavity  of  two  sides  is  as  much  as  15-20  mm.  In 
the  smallest  specimen  the  marginal  plates  are  very  conspicuous,  but  in  none  of  the 
others  are  they  visible;  there  are  12  on  each  side  of  the  pentagon  in  the  upper 
series  and  14  or  possibly  16  in  the  lower;  the  inferomarginals  near  the  tip  of  the 
arm  are  ill-defined.  This  smallest  specimen  is  quite  brown  but  the  others  are 
more  definitely  gray;  all  have  more  or  less  variegation  or  tinting  with  yellowish 
or  brownish. 


OPHIDIASTERIDAE 
Austrofromia  polypora 

Froinia  polypora  II.  L.  Clark,  191G.  “EndeavouC'  Ech.,  p.  51. 

Austrofromia  polypora  H.  L.  Cu\rk,  1021.  Torres  Strait  Ecli.,  p.  48. 

Mr.  Cdauert  has  kindly  loaned  me  a small  specimen  of  this  still  little  known 
species,  taken  at  Rottnest  Island,  and  belonging  to  the  Western  Australian  Mu- 
seum. It  is  considerably  distorted  but  R is  about  65  mm.  and  r is  almost  one- 
fifth  as  much;  at  base,  the  arms  are  12  mm.  in  diameter  but  they  taper  rather 
rapidly  to  a blunt  tip  about  5 mm.  across.  Tlie  specimen  is  now  museum  color 
with  a faint  reddish  tinge  but  there  is  no  indication  of  what  tlie  color  was  in  life. 

Nardoa  pauciforis 

Liuckia  pauciforis  voN  Martens,  1800.  Arch.  f.  Natiirg.  32,  pt.  1,  p.  00. 

Nardoa  pauciforis  Sladen,  ISSO.  ‘'Challenger”  Ast.,  p.  412. 

The  range  of  this  species  is  extended  far  to  the  southward  by  its  discovery 
near  Mackay,  Queensland.  Mr.  Ward  has  sent  a very  typical  specimen  with 
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R = 110-115  mm.,  bearing  the  label  ^‘Coral  reef,  Seaforth  Island  near  Lindeman 
Island,  Cumberland  Group,  Queensland,  July,  1935/^ 

Linckia  guildingii 
Gray,  1840.  Ann.  l\Iag.  Nat.  Hist.,  6,  p.  285. 

The  discovery  of  this  tropicopolitan  sea-star  at  Lord  Howe  Island  was  not 
very  surprising  but  to  find  it  among  the  species  occurring  at  Broome  was  most 
unexpected.  Still  more  interesting  is  the  color  in  life  of  the  specimens  taken  at 
Broome.  The  fii'st  specimens  taken  were  brought  up  l)y  our  diver,  Norman 
^^^Iitworth,  from  4-5  fms.  in  Lagrange  Bay;  there  were  3 lying  exposed  on  the 
sandy  bottom  and  Whitworth  said  he  saw  no  others,  yet  oddly  enough  one  has  4, 
one  has  5 and  one  has  G arms.  The  4-armed  one  has  R = 195  mm.  on  the  longest 
ray  but  only  155  on  two  others  and  the  fourth  was  bitten  (or  broken)  off  close  to 
the  disk  but  was  healed  and  beginning  to  regenerate;  the  arms  are  15-18  mm.  in 
diameter  near  base  and  taper  evenly  to  the  tip;  there  are  3 madreporites,  sub- 
equal and  normal,  1 in  an  interradial  area  on  the  disk,  the  other  2 in  the  adjoining 
iaterradius,  on  the  side  of  the  base  of  a ray.  The  5-armed  individual  is  more  im- 
symmetrical  in  arm-length  yet  it  has  only  a single  madreporite.  Beginning  to  the 
right  of  the  madreporite,  the  length  of  R is  175,  165,  178,  102  and  84  mm.  and  the 
diameter  of  the  arms  near  base  is  13-14  mm.  The  6-armed  specimen  has  2 madre- 
porites; the  ray  between  them  has  R = 100  mm.;  the  following  rays  (to  the  right) 
have  R = 165,  185,  125,  155  and  180  mm.  In  color  these  3 specimens  were  alike; 
they  were  'S^r}"  blue,  with  a greenish  cast,’^  Init  distally  the  arms  had  more  of  a 
violet  tinge.  The  blue  was  not  so  deep  a shade  as  in  L.  laevigata.  On  drying,  the 
color  became  light  blue  iDut  soon  changed  to  gray  with  a violet  tinge  which 
becomes  more  or  less  red-violet  distally  and  orally;  there  are  also  distinct  red- 
violet  patches,  1-5  mm.  across,  on  the  oral  surface.  There  is  no  record  of  blue 
Linckias  in  the  West  Indies. 

Off  Cape  \ ilaret,  in  about  5 fms.,  Whitworth  brought  up  a young  guildingii, 
which  was  violet,  not  at  all  l^lue;  it  dried  reddish  but  soon  became  violet -buff, 
more  nearly  violet  on  disk.  A small  adult  specimen  (R  = 100  mm.)  in  the  AI.  C.  Z. 
from  Aloraine  Cay,  Bahama  Islands,  is  very  distinctly  violet,  even  in  its  present 
dry  condition  and  must  have  been  much  the  same  color  in  life  as  this  Cape 
^filaret  specimen.  The  latter  has  2 small  madreporites,  one  almost  rudimentaiy, 
and  the  rays  measure  87-112  mm.  in  length,  6.5-8  nun.  in  diameter.  Air.  Bourne 
gave  me  another  specimen  of  guildingii ,\\^h\ch  he  collected  near  Broomeand  dried; 
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it  is  much  distorted,  but  has  a single  small  madreporite,  and  5 arms,  of  unequal 
Icngtli,  2 bitten  (or  broken)  off  near  the  disk;  the  most  perfect  arm  is  about  170 
mm.  long  and  17  in  diameter;  the  color  of  this  specimen  is  a light  brown,  similar 
to  that  of  the  West  Indian  specimens  at  hand.  Unfortunately  Mr.  Bourne  did  not 
recall  the  color  in  Ufe.  Another  specimen  from  Broome  has  been  loaned  by  the 
Perth  Museum;  it  is  now  a rather  bright  ^^ellow  brown  especially  on  the  oral  side; 
there  are  2 madreporites  with  a ray  between  them,  and  6 arms,  70-170  mm.  long. 

The  single  specimen  from  Lord  Howe  Island  is  rather  small  but  quite  sym- 
metrical, with  5 arms,  and  1 madreporite;  R =90-95  mm.  It  was  given  me  by  Mr. 
Ivor  Maidment  who  picked  it  up  on  Middle  Beach;  he  reports  the  colors  as 
“brown  above,  almost  red  below,  along  furrows. It  is  now  however  in  poor  con- 
dition and  quite  bleached,  having  been  obviously  exposed  to  rain  and  sun.  In 
the  Australian  Museum  there  is  a fine  6-rayed  specimen  from  Lord  Ilowe,  having 
R = 100  mm.,  more  or  less. 


Bunaster  variegatus^  sp.  nov. 

Plate  22,  fig.  1 

Rays  5.  R = 23  mm.,  r = 0,  br  = fi,  hence  R nearly  =4  r or  4 l)r.  Aboral  surface 
well  covered  by  the  superomarginal  plates  of  which  there  are  about  16  or  17  in 
each  series,  and  a single  carinal  row  of  16  or  17  similar  plates;  the  superomarginal 
plates  increase  in  size  distally,  so  that  the  most  distal  are  consideralde  larger  than 
the  ones  near  disk;  this  increase  in  size  distally  is  not  so  evident  in  the  carinal 
plates;  on  the  basal  half  of  the  arm,  there  is,  on  each  side  of  the  carinal  plates,  a 
series  of  10-12  very  small  plates;  all  of  the  aboral  plates  lie  close  together  and  the 
narrow  areas  between  are  closely  covered  with  minute  granules  like  scales,  set 
more  or  less  on  edge.  No  pedicellariae,  or  “ball  and  socket’^  plates,  hav^e  been 
detected  on  the  holotype  or  any  other  specimen  cither  aborally  or  orally  although 
prolonged  search  with  magnifications  up  to  90  diameters  has  been  made.  Papulae 
are  present  singly  on  the  arms  in  most  of  the  angles  between  superomarginal  and 
carinal  plates.  Terminal  plate  large,  nearly  circular,  swollen.  Inferomargmal 
plates  IS  or  19  in  number,  largest  near  middle  of  arm,  smallest  basally,  the  distal 
ones  more  or  less  circular.  Intermarginal  plates  8 or  9 extending  out  to  middle 
of  arm.  Intermarginal  papulae  relatively  large  and  conspicuous,  at  least  distal  to 
intermarginal  plates. 


lanegaius^  in  reference  to  the  diversified  coloration. 
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Actiiial  intermediate  plates  in  two  series  but  the  outer  only  extends  to  about 
the  tenth  inferomarginah  There  are  12-15  large  single  papulae,  in  a well  spaced 
series,  below  the  inferomarginals.  Adanibulacral  armature  as  in  other  Bunasters, 
2 furrow  spines,  short,  rounded,  subequal,  on  each  adambulacral  plate  and  a large 
subambulacral  spine,  almost  as  wide  as  long,  so  the  series  is  quite  crowded.  Oral 
plates  with  3 marginal  spines  but  none  on  surface.  Color  of  disk  and  tips  of  arms 
rose-red  (purplish-red  or  dull  brown  in  paratypes),  base  of  arms  cream- white 
with  more  or  less  brown  variegation;  remainder  of  arm  variegated  with  brown, 
reddish  and  white;  oral  surface  whitish  more  or  less  variegated  with  brown. 
There  are  5 specimens  which  show  this  rather  pretty  coloring.  The  other  S are 
bleached,  to  a uniform  pale  3^ellow-brown  in  3 cases  but  more  nearly  white  in  the 
others.  Apparently"  the  variegated  specimens  were  dried  either  without  being 
placed  in  alcohol  or  before  it  had  affected  the  color  perceptibly;  the  others  were 
probably  bleached  in  alcohol  and  later  dried. 

Ilolotype,  AI.  C.  Z.  No.  3214,  from  Bunkers  Bay,  Western  Australia,  in  a 
shallow  intertidal  pool.  E.  W.  Bennett  leg.  et  don. 

This  Bunaster  is  almost  exactly  the  same  size  as  the  type  of  B.  liihodes 
Fisher,  with  which  it  has  been  critically  compared.  The  differences  are  obvious: 
the  wide  (ahnost  circular)  subambulacral  spines  in  a crowded  series  are  veiy 
different  from  the  narrow,  well-spaced  spines  of  lithodes;  the  outer  actinolateral 
series  of  plates  is  much  shorter  and  the  individual  plates  smaller  than  in  the 
Philippine  species;  the  granulated  areas  between  the  skeletal  plates  are  much 
narrower  and  less  extensive  in  the  Australian  species,  the  papulae  are  single  and 
there  are  no  pedicellariae;  the  color  is  notably  different,  more  rose  or  purple  in 
varicgatus,  but  whether  this  difference  is  of  any  value,  only  large  series  of  speci- 
mens can  tell. 

In  the  light  of  the  material  now  at  hand,  there  is  no  doubt  that  the  Bunasters 
taken  by  Professor  W.  J.  Dakin  at  the  Abrolhos  Islands,  which  were  recorded  as 
lithodes  (H.  L.  Clark,  1923,  p.  241)  are  really  immature  variegaius.  Comparison 
of  one  of  them  with  a variegatus  of  similar  size  indicates  this  clearly. 

Besides  the  holotype  there  are  12  specimens  of  Bunaster  in  the  present  collec- 
tion, all  of  which,  except  the  very  young,  with  R less  than  12  mm.  may  be  con- 
sidered paratypes.  They  were  taken  as  follows: 

Western  Australia:  Rottnest  Island,  near  Bathurst  Point,  December,  1929  and 

January  1930.  Aliss  Glauert  and  L.  Glauert  leg.  7 speci- 
mens, 1 adult  and  6 young  (2  in  natural  colors  appar- 
ently). 
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Same  locality  but  taken  in  1931.  4 specimens,  young,  1 in 
natural  colors,  apparently. 

Bunkers  Ba^^  ^‘shallow  intertidal  pools  with  loose  rocks  and  a 
little  muddy  sand;  small  clusters  of  a sliort  brown  alga 
in  pools.”  1 adult  specimen  (holotype)  and  1 very  simi- 
lar but  not  so  large. 


Leiaster  leachii 
Plate  9 

OphuUasier  leachii  Gray,  1840.  Ann.  l\lag.  Nat.  Hist.,  6,  p.  284. 

Lciasfcr  leachii  de  Loriol,  1885.  Mem.  Soc.  Phys.  Hist.  Nat.  Geneve,  29,  No.  4,  p.  40. 

On  April  21,  19e32,  one  of  our  last  days  at  Lord  Howe  Island,  Air.  Robert 
Baxter,  whose  knowledge  and  ready  assistance  had  been  invalualile  during  our 
stay,  brought  in  a superb  sea-star,  with  R =275  mm.  (diameter  of  arms  less  than 
20  mm.),  which  he  had  ^^after  half  an  hour's  work,  dug  out  of  the  coral  rock  near 
shore  on  the  ^'oiith  Reef.”  The  color  was  striking,  a brownish-buff,  irregularly 
Idotched  and  spotted  with  crimson;  the  big  madreporite  was  red-violet.  It  was 
new  to  him  as  well  as  to  us,  though  there  was  no  doubt  of  its  being  a Leiaster. 
A few  days  later,  in  looking  over  sea-stars  in  tlie  Australian  Aluseuin,  a Leiaster 
from  Lord  Howe  was  seen  which  appeared  to  be  L.  speciosus  v.  Alart.  Comparison 
of  my  Lord  Howe  specimen  with  the  specimen  of  speciosus  in  the  AI.  C.  Z., 
secured  at  the  Aluiray  Islands  in  1913  (.^ee  II.  L.  Clark,  1921,  p.  74)  raised  the 
question  as  to  the  validity  of  von  Alarten's  species.  Specimens  of  Leiaster  are 
unfortunately  very  rare  (there  are  only  3 in  the  AI.  C.  Z.)  but  after  consideration 
of  those  I have  seen  in  life  and  in  museums,  and  of  the  published  descriptions  and 
figures,  I must  confess  I can  find  no  difference  that  is  trustworthy  between 
spccios2is  and  leachii,  and  the  latter  name  unfortunately  has  priority. 

Owing  to  the  length  and  somewhat  flaccid  character  of  the  arms,  Leiaster 
leachii  undergoes  considerable  change  of  form  when  preserved;  the  shrinkage 
of  the  Lord  Howe  specimen  in  drying  is  about  10%  in  length  of  arms  with  no 
corresponding  decrease  in  diameter;  the  arms  are  thus  shorter  and  stouter  than 
in  life.  A few  small  pediccllariae  are  present  on  the  distal  ])art  of  the  arms.  The 
color  is  now  a uniform  dark  and  dingy  brown-red  becoming  a light  red,  reddish- 
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yellow  and  finally  dull  yellowish  distally.  But  the  specimen  was  dried  hastily 
and  under  adverse  conditions,  as  we  were  packing  up  to  leave  the  island. 

Mr.  Livingstone  has  written  me  that  during  the  Christmas  holidays  of  1932 
he  took  ^Cmother  beautiful  Leiaster”  at  Loixl  Howe,  with  R =220  mm.  The  color 
in  life  was  “surface  covered  with  blotches  of  orange,  magenta  and  crimson,  the 
last  two  colours  predominating.  The  colouring  is  extremely  vivid  and  most 
strikingl}"  beautiful. It  is  interesting  that  this  specimen  has  the  same  type  of 
coloration  as  that  of  the  specimen  taken  in  iVpril,  whereas  the  Murray  Islands 
specimen  was  uniform  crimson.  One  can  but  wonder  whether  the  unicolored  and 
particolored  forms  are  really  one  species! 


Ophidiaster  armatus 

Koehler,  1010a.  Ahli.  Senckenb.  Nat.  Ges.,  33,  p.  277. 

Among  the  sea-stars  sent  me  from  Lindeman  Island,  near  Mackay,  Queens- 
land, by  ]\Ir.  Melbourne  Ward  in  1934,  are  two  specimens  which  after  much 
hesitation,  I refer,  for  the  present,  to  this  species.  The  large  one  has  R = 66  mm. 
and  hence  is  a little  larger  than  the  largest  of  Koehler’s  types.  The  breadth  of 
the  arm  at  base  is  nearly  9 mm.,  so  the  proportions  are  very  similar  to  those  of 
armatus.  But  the  arms  are  more  slender  and  tapering  and  the  groups  of  papulae 
are  much  less  noticeable  than  in  Koehler’s  figures.  However  the  specimen  in 
hand  is  diy,  while  Koehler’s  photograph  is  oloviously  of  a specimen  not  }Tt  dried. 
No  pedicellariae  were  found  in  the  types  of  armatus;  there  are  many  in  the  Linde- 
man Island  specimen.  The  color  of  armatus  was  deep  yellowish-violet  with  2 
or  3 faint,  irregular  yellowish  bands  on  the  distal  part  of  the  arms.  The  present 
dry  specimen  is  an  almost  uniform  deep  brown- violet  with  the  faintest  possible 
indication  of  banding  on  the  aniLS,  visible  only  in  particularly  good  light. 

The  smaller  specimen  from  Lindeman  Island  has  R=38  mm.  It  is  a dull 
light  brown,  more  or  less  evidently  variegated  with  a dai'ker  more  purple  shade; 
on  the  arms  these  darker  blotches  might  be  considered  as  indefinite  bands; 
oral  surface  somewhat  lighter.  The  series  of  papular  groups  on  the  oral  surface 
of  base  of  arm,  which  are  very  evident  in  the  larger  specimen,  can  scarcely  be 
detected  in  this  small  one,  which  is  thus  much  like  a Tamaria.  The  projecting 
pointed  tubercles  on  the  marginal,  and  some  aboral  plates  at  the  tip  of  the  arm 
are  evident  enough  but  are  not  at  all  conspicuous.  It  seems  better  to  call  these 
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specimens  armaius  than  to  attempt  to  differentiate  them  as  a distinct  species. 
The  specimen  in  the  AL  C.  Z.  from  the  Caroline  Islands  which  I (1921,  p.  82) 
referred  to  armatus  is  certainly  not  this  species.  It  is  too  young  for  satisfactory 
identification  but  is  probably  granifcr  Ltk. 


Ophidiaster  confertus 
Plate  10,  figs.  2,  3 

II . L.  Clark,  1916.  ^ ‘Endeavour*^  Rep.,  p.  53. 

This  is  eertainl}^  one  of  the  characteristic  reef  animals  at  Lord  Howe,  even 
though  it  occurs  also  (so  Mr.  Livingstone  tells  me)  on  the  New  South  Wales 
coast.  It  was  the  first  sea-star  that  collecting  on  the  South  Keef  flat  near  Alt. 
Lidgbird  yielded  and  subsequent  collecting  showed  it  was  common  all  over  that 
extended  area.  It  also  occurred  at  Neds  Beach,  indicating  that  it  is  distributed 
all  around  the  island.  It  lives  more  or  less  exposed  among  coral  heads  and  rock 
fragments  so  it  is  cpiite  conspicuous. 

There  are  25  specimens  in  the  series  at  hand;  they  fall  naturally  into  two 
groups  of  6 3"oung  ones  and  19  adults.  The  3"Oung  ones  have  R = 10-23  mm.  In 
the  smallest,  there  is  a single  papula  at  each  point  where  any  four  of  the  adam- 
bulacral,  marginal  and  aboral  plates  meet  each  other;  hence  there  are  8 longi- 
tudinal series  of  9-11  very  distinct  single  papulae  along  the  arm.  In  the  next 
larger  specimen  (R  = 12  nun.)  there  are  2 papulae  at  each  point,  except  basall^"^ 
distally  and  orally;  in  a specimen  with  R = 13  niin.,  there  are  3 papulae  at  some 
points.  A specimen  with  R = 17  nun.  is  at  this  stage  but  the  one  with  R=23 
mm.  has  4-7  papulae  in  the  aboral  groups  and  3 in  those  on  the  oral  surface.  In 
color,  the  young  specimens  under  R =20  mm.  are  veiy  light,  little  pigment  having 
developed  but  the  one  with  R = 23  mm.  is  light  orange  brown. 

The  adults  range  from  R =58  to  R = 155-160  mm.  There  is  some  diversity 
in  the  stoutness  of  the  arms:  one  specimen  has  R = 97  and  br  = 12,  hence  R = 8 br, 
and  the  largest  specimen  has  br=lS,  hence  R is  about  8.5  br,  l)ut  another  speci- 
men with  R=  100  mm.  or  less  has  br  15  mm.  or  more,  so  that  R is  onl}^  about 
6 l3r.  It  might  be  mentioned  here  that  in  veiy  young  specimens  R=4  br. 

In  coloration,  conferius  is  never  mottled  or  variegated,  but  unieolor,  save 
for  the  tendenc}'  to  a lighter  tint  on  the  oral  side  near  the  ambulacra]  furrow. 
Alost  individuals  are  a deep  tawn^^  yellow  or  orange  brown,  but  some  are  lighter, 
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ranging  to  a dull  yellow  orange;  or  darker,  almost  a real  brown.  In  the  dried 
specimens  the  range  is  from  a rather  dingy  wood-brown  to  a ver}^  distinet  (almost 
chrome)  yellow.  Alcoholic  specimens  are  a liglit  wood-ljrown. 


HaCELIA  HELICOSTICHA 

OphidiasicT  hcUcostickus  Sladen,  1889.  ‘‘Challenger”  Ast.,  p.  405. 

IlaccUa  hcUcosticha  H.  L.  Clark,  1909.  Bull.  M.  C.  Z.,  52,  p.  111. 

A very  large  example  of  this  fine  species,  with  R = 150-155  mm.,  is  at  hand, 
loaned  by  the  Australian  Museum.  It  is  a perplexing  specimen  because  the 
actinal  papulae  are  poorly  developed  and  only  here  and  there  at  isolated  spots 
can  one  count  ten  (or  even  nine!)  longitudinal  series  of  papulae.  But  the  shape 
of  the  rays,  associated  with  the  additional  actinolateral  plates,  leaves  no  doubt 
of  the  genus.  The  specimen  bears  only  the  label  JG9,  but  Mr.  Livingstone  tells 
me  it  is  from  northwestern  Australia  and  was  collected  by  Mr.  F.  J.  Gibbons. 


Tamaria  fusca 

Gray,  1840.  Ann.  Mag.  Nat.  Hist.,  6,  p.  283. 

A single  very  young  ophidiasterid  is  at  hand  from  the  Great  Barrier  Reef 
Expedition  St.  XVI,  32  west  of  North  Direction  Island,  20  fins.,  stony  bot- 
tom. It  lias  been  identified  by  Livingstone  as  representing  Gray’s  species  and  I 
see  no  reason  for  questioning  the  fact.  It  must  be  added  however  that  ophi- 
diasterids  as  small  as  this  (R  = 10-11  mm.)  cannot  be  identified  with  certainty 
unless  associated  with  a series  of  larger  specimens. 


Tajmaria  megaloplax 

Linckia  rncgaloplax  Bell,  1884.  “Alert”  Ech.,  p.  126. 

The  untangling  of  the  snarl  in  which  this  species  was  enmeshed  seems  to 
have  been  accomplished  satisfactorily  by  Livingstone,  though  I cannot  accept 
all  of  his  conclusions  as  to  the  synonymy.  The  growth  changes  in  this  species 
are  more  extraordinary  than  in  any  other  sea-star,  except  perhaps  Culcita  or 
some  of  the  multiradiate  forms.  Young  individuals  of  megaloplax^  having  R 
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less  than  45  mm.  are  conspicuously  prickly,  most  of  the  marginals  and  many 
aboral  plates  l;eing  capped  with  a pointed  tubercle  or  spine.  As  growth  proceeds, 
these  tubercles  are  more  and  more  resorbed.  But  the  rate  of  resorption  differs 
greatly  in  different  individuals;  in  one  specimen  at  hand  from  Broome,  given 
me  by  Mr.  R.  A.  Bourne,  with  R only  02  mm.,  the  process  is  complete  — not  a 
tubercle  is  left;  in  another  specimen,  from  the  Lacepede  Islands,  given  me  by 
Colonel  W.  0.  ]\Iansbridge,  with  R =70  mm.  many  tul>ercles  on  the  aboral  plates, 
and  most  of  those  on  the  marginals  are  still  evident  though  greatly  reduced; 
in  an  adult  specimen,  with  R ratlier  more  than  100  mm.,  which  we  took  at  Broome 
in  June,  1932,  the  tubercles  are  mostly  resorbed  but  there  are  some  still  present 
on  the  inferomarginals. 

Diversity  in  color  is  also  rather  considerable.  Young  specimens  seem  to  be 
variegated  light  and  dark  browns,  with  the  oral  surface  light.  Adult  specimens 
are  very  handsome  — cream  color  orally  and  variegated  aborally  with  pale 
gray  and  brown  of  at  least  two  well-marked  shades  (See  II.  L.  Clark,  1921,  pi.  S, 
fig.  1,  as  tiihcrijera). 

Besides  the  three  specimens  mentioned  above  a very  small  Ophidiasterid, 
with  R = 12  mm.,  from  Lindeman  Island,  sent  by  Mr.  Ward,  may  possibly  repre- 
sent this  species.  It  is  obviously  different  from  the  young /a.sca  listed  above,  as 
the  skeletal  plates  each  bear  one  or  more  large  granules,  which  indicate  that  each 
plate  will  soon  be  provided  with  such  a tubercle  as  cliaracterizes  megalopJax, 

On  one  or  two  points,  I have  to  differ  from  my  friend  and  colleague,  Living- 
stone, in  regard  to  this  species.  He  says  (1932,  June,  p.  3G9)  of  the  specimen 
with  R =5S  mm.,  from  Ilolothuria  Bank,  which  he  figures:  ‘‘It  is  obviously  the 
only  specimen  of  mcgaloplax  from  Ilolothuria  Bank  handled  by  Bell.^^  A speci- 
men in  the  M.  C.  Z.  received  from  the  British  Museum  is  one  of  Bell’s  original 
specimens  and  was  labelled  by  Bell  himself  as  "'Linckia  megaloplax,^'  Livingstone 
has  examined  this  specimen  but  says  of  it  (1932,  Feb.,  p.  2G0)  that  he  thinks  it 
should  be  referred  to  Koehler’s  s^iccies  hirsuta  and  he  figures  it  under  that  name. 
After  long  and  careful  examination  of  the  available  material  and  Livingstone’s 
figures,  I am  convinced  that  hirsuia  Koehler  is  based  on  a young  specimen  of 
mcgaloplax]  or  at  least,  specimens  from  northwestern  Australia,  which  answer 
to  Koehler’s  description  and  figures  are  undoubtedly  to  he  referred  to  mcgaloplax 
and  not  to  an  Andaman  Island  species.  The  only  known  Andaman  Island  speci- 
men, Koehler’s  type  of  hirsuta y is  of  course  immature;  it  is  possible  that  when 
adults  are  taken  tliey  will  prove  to  be  different  from  mcgaloplax.  Meantime  I 
include  hirs7ila  in  the  synonymy  of  Bell’s  species. 
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Taimaria  tumescens 

Oplndiaster  tumescens  Koehler,  1910a.  Abh.  Senckenb.  Xat.  Ges.,  33,  p.  277. 

Tamaria  iumeseens  H.  L.  Cu\rk,  1921.  Torres  Strait  Ech.,  p.  94. 

Tamaria  propetumcsccns  Livingstone,  1932,  June,  Rec.  Austr.  Mus.,  18,  p.  309. 

Among  the  dry  sea-stars  from  the  Lacepede  Islands  which  Colonel  Mans- 
bridge  so  generously  gave  me  at  Broome  in  1929  was  a Tamaria,  unlike  any 
species  known  to  me,  but  we  failed  to  take  any  living  specimens  in  all  our  col- 
lecting. In  1932,  Mr.  Bourne  gave  me  a small  specimen  of  the  same  thing,  with 
all  the  arms  more  or  less  missing.  On  June  16,  1932  in  Pender  Bay,  Wan,  our 
diver,  brought  up  a living  individual  and  afterwards  in  our  dredging,  north  and 
south  of  Roebuck  Bay,  we  secured  a number  of  specimens.  In  the  Perth  Museum, 
is  a fine  specimen  from  Broome,  kindl}"  loaned  me  by  Air.  Glauert;  it  has  R =93 
mm.  but  has  lost  all  trace  of  its  natural  color  and  is  now  a light  brown.  In  life, 
tumescens  is  a very  lovely  sea-star,  bright  old-rose  color  with  the  papular  areas 
light  gray  brown  and  the  sides  of  the  ambulacral  furrows  yellowish. 

This  series  of  lo  specimens  shows  conclusively  that  Livingstone’s  propc- 
tumescens  is  but  a form  of  Koehler’s  species;  each  was  based  on  a single  small 
specimen,  half  grown  or  less.  The  Broome  Tamarias  range  from  R = about  40 
(the  arm  tips  are  missing)  to  R=9S  mm.  In  this  large  adult,  r and  br  each  = 
about  13  mm.;  hence  R={).5  r or  br  as  in  Livingstone’s  specimen;  in  the  text 
Koehler  gives  R =7.5-8  r but  his  figures  indicate  R about  equals  6 r.  The  Broome 
specimens  show  little  diversity  R ranging  from  6 to  7 r.  There  is  more  diversity 
in  the  presence  or  absence  of  spines  on  the  inferomarginals  and  the  extent  of 
the  adradial  series  of  plates,  while  the  arrangement  of  the  alDoral  plates,  especially 
on  the  disk,  is  very  diversified.  Usually  inferomarginal  spines  are  wanting  and 
the  adradial  series  are  short,  but  the  specimen  from  the  Lacepede  Islands  has 
many  spines  and  long  adradial  series,  and  a Broome  specimen  with  R=S7  mm. 
has  numerous  inferomarginal  spines,  very  irregularly  distributed,  and  the  adra- 
dial plates  extend  to  the  middle  of  the  arm.  So  far  as  the  present  series  shows 
there  is  no  correlation  between  the  presence  of  spines  and  the  size  of  the  specimen. 

This  is  one  of  the  most  pleasing  sea-stars  in  the  Broome  fauna,  and  dried 
specimens  may  retain  more  or  less  of  their  rose  color  for  years  provided  they  have 
never  been  in  alcohol.  It  lives  exposed  on  the  sandy  sea-bottom  and  like  most 
ophidiasterids,  it  is  very  rigid  and  inert. 
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PSEUDOPHTDIASTER  RHYSUS 
H.  L.  Clark,  19  1G.  ^‘Endeavour”  Rep.,  p.  55. 

Professor  Bennett  has  sent  a specimen  of  this  sea-star  taken  Feb.  23,  1930, 
in  the  Great  Australian  Bight,  by  Mr.  D.  L.  Serventy,  on  the  trawler  ^M3on- 
thorpe,”  in  90  fins.,  lat.  33°  15'  0"  S.,  long.  120°  22'  15"  E.  According  to  Mr. 
Serventy^s  notes  it  was  "dark  purple’^  in  life.  It  is  now  a dull  gray,  quite  different 
from  the  fawn  color  of  the  types.  It  is  a rather  small  specimen  with  R only  about 
100-110  nmi. 


ASTEROPIDAE 
Petricta  obesa 
Plate  10,  fig.  1 

H.  L.  Clark,  1923.  Jour.  Linn.  Soc. : Zool.,  35,  p.  241. 

This  remarkable  sea-star  is  one  of  the  most  strikingly  colored  of  echinodei’ins. 
When  living  it  is  brilliant  scarlet  with  the  small  madreporite  and  the  papulae 
almost  black.  The  big  interradial  pedicellariae  apparently  close  tightl}"  when  the 
animal  is  captured  and  being  completely  buried  in  the  thick  skin,  do  not  show  at 
all.  On  being  dried,  after  killing  in  formalin  and  corrosive-sublimate,  a large 
specimen  (R  = 70  mm.)  kept  its  color  vciy  well  and  now,  six  years  later,  is  a 
brilliant  yellowish  red.  A smaller  specimen  (R  = 54  mm.)  is  now  a reddish  yellow. 
The  difference  is  apparently  due  to  the  much  thinner  skin  in  the  smaller  in- 
dividual. A third  specimen  (R  = 75  mm.)  is  an  orange-brown,  but  this  one  was 
not  preserved  until  several  days  after  collection  and  then  was  placed  in  methy- 
lated spirits  and  subsecpiently  dried.  The  largest  and  smallest  specimen  each 
have  the  10  conspicuous  interradial  pedicellariae  on  the  dorsal  side,  but  the  third 
specimen  has  only  9;  none  of  these  specimens  show  any  other  i^edicellariae  any- 
where. 

The  largest  specimen  was  taken  at  Bunkers  Bay,  in  January,  1930,  and  was 
generously  sent  me  by  Professor  Bennett.  The  other  two  were  taken  by  Professor 
Bennett  and  myself  at  Point  Peron,  October  23,  1929.  The  larger  one,  lying  on 
the  bottom  in  G-8  ft.  of  water,  by  its  brilliant  color  attracted  our  attention  from  a 
low  bluff  overlooking  some  reefs  and  rocks  a few  yards  from  shore.  Mr.  Bennett 
kindly  dove  for  it  and  presented  it  to  me  — permanent  trojihy  of  a never-to-be- 
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forgotten  day!  Never  having  seen  a living  specimen  of  the  eastern  species, 
vernicinaj  and  having  handled  but  very  few  museum  specimens,  I do  not  know 
how  important  the  differences  between  the  two  species  really  are.  So  far  as 
present  material  is  concerned,  they  are  quite  distinct. 


ASTERINIDAE 
Asterina  anomala 

H,  L,  Clark,  1921.  Torres  Strait  Ech.,  p.  95. 

It  was  a pleasant  surprise  to  find  this  odd  little  sea-star,  known  hitherto  only 
from  a few  specimens  taken  at  Mer,  at  the  northern  end  of  the  Barrier  Reef,  \ery 
common  at  Lord  Howe  Island.  A series  of  369  specimens  is  at  hand,  regarding 
which  certain  statistics  may  be  of  interest  and  possibly,  value.  As  regards  size, 
the  species  is  always  small,  with  R = J0-J2.5  mm.  at  the  most.  As  for  form,  it  is 
rare  indeed  to  find  a symmetrical  specimen,  so  persistently  autotomous  are 
these  little  sea-stars.  One  4-ra}"ed  individual  with  R = J2.5  mm.  seems  to  have 
attained  stability  as  it  is  approximately  symmetrical.  Of  indi\aduals  with  more 
than  4 rays,  not  a perfectly  symmetrical  one  lias  been  noted  though  several  ap- 
proach it  having  two  groups  of  equal  rays;  but  the  difference  between  the  two 
groups  is  not  hard  to  see.  Normal  mature  rays  are  narrower  and  higher  in  life 
than  in  preserved  material  which  tends  to  become  quite  flat.  The  number  of  rays 
ranges  from  2 to  8,  but  curiously  enough,  excepting  only  2,  which  of  course  indi- 
cates a fragmentary  specimen,  5 is  the  least  common  number  and  is  reall}"  very 
infrequent,  while  7 is  the  most  common  and  is  found  in  a few  more  than  half  the 
369.  The  average  number  of  rays  in  the  whole  lot  is  almost  exactly  7,  if  the 
4 2-rayed  fragments  are  omitted.  One-fourth  have  8 rays,  but  10%  have  6,  8% 
only  4,  and  almost  5%  have  only  3,  Only  5 specimens  are  pentamerous  and  one 
of  these  has  a ray  split  so  that  there  are  apparently  6 rays  but  only  5 jaws.  As 
a rule  a madreporite  is  wanting  but  one  is  not  rarely  found  and  two  or  three  may 
be  present.  Truly  the  name  anomala  is  appropriate  for  this  Asterina. 

In  color,  anomala  is  rather  constant  (See  H.  L.  Clark,  1921,  pi.  7,  fig.  8)  but 
some  indi\4duals  are  darker  than  others  and  a few  show  small  deep  red  blotches 
aborally.  At  Cape  Leveque,  northwestern  Australia,  where  two  specimens  were 
taken  in  August,  1929,  the  red  was  predominant,  covering  the  disk  and  base  of 
4 normal  rays;  the  median  part  of  these  rays  was  deep  green  and  the  margins 
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were  rusty,  as  were  tlie  2 or  3 young  rays  growing  out  from  one  side.  Preserved 
material  ranges  from  pure  white  to  a rather  deep  brown. 

Like  other  Asterinas  this  species  usually  occurs  on  the  under  side  of  rock 
fragments  and  in  hollows  and  crevices  in  dead  coral  or  rock.  But  at  Neds  Beach, 
Lord  Howe,  on  April  0,  1932,  many  were  found  in  coralline  algae  on  the  upjier 
surface  of  stones,  clinging  awkwardly  among  the  liranches,  a habitat  so  ill- 
adapted  for  a flat  sea-star  like  Asterina  one  suspects  that  only  abnormal  condi- 
tions of  some  sort  led  to  it. 

This  little  sea-star  has  a wide  distribution  on  the  coast  of  tropical  Australia. 
It  was  originally  taken  at  Mer  at  the  northern  end  of  the  Barrier  Reef;  as  it  proves 
to  be  very  common  at  Lord  Howe,  it  is  probable  that  it  is  to  be  found  anywhere 
between  those  two  points  where  local  conditions  permit,  l)ut  of  course  its  small 
size,  protective  coloring  and  secretive  habits  cause  it  to  be  easily  overlooked. 
The  382  specimens  in  the  present  series  are  from  the  following  points: 

I.ord  Howe  Island:  April,  1932.  369  specimens,  adult  and  young. 

Australian  ?^Iuseuni  coll.  2 adults,  J with  7,  1 with  S rays. 
Northern  Territoiy:  Darwin,  dredged  near  Shell  Island,  4 5 fins.  5 small  adults, 

I with  4 rays,  3 with  7,  1 with  S.  Color,  variegated 
green  and  greenish-white,  witli  no  red  or  rust-color. 
Western  Australia:  Cape  LevTque,  August,  1929.  2 small  adults,  1 with  6,  1 

with  7 rays. 

Ih’oome,  August,  1929.  2 small  7-rayed  adults  so  recently 
divided  that  only  3 or  4 arms  are  at  all  evident. 

Broome,  June  1932.  2 young  specimens,  1 with  6,  1 with 
7 rays. 


Asterina  burtonii 

Gilvy,  1840.  Ann.  Mag.  Nat.  HLst.,  6,  p.  289. 

It  is  rather  remarkable  that  we  met  with  this  widespread  East  Indian 
and  East  African  species  but  once  and  that  was  not  until  June,  1932,  when 
a single  small  specimen  (R=ll  mm.),  bright  orange-vermilion  abov'e  and  below 
w^as  dredged  near  the  entrance  to  Roebuck  Bay  in  5-S  fins.  Its  ra}'s  are  long  and 
narrow,  both  r and  hr  equalling  but  5 mm.  Another  specimen  is  at  hand,  loaned 
by  the  Western  xVustralian  Museum.  It  has  R = 17  mm.  and  was  taken  at  Bernier 
Island,  Shark  Bay,  W.  A.  Mliile  somevvdiat  stouter  than  the  Broome  specimen, 
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it  is  not  essentially  different.  The  species  has  furthermore  been  recorded  fiom 
the  Abrolhos  Islands  (H.  L.  Clark,  1923,  p.  243),  so  that  the  occurrence  in  Shark 
Bay  is  quite  to  be  expected.  The  only  other  record  for  the  Australian  Coast 
which  seems  valid  is  that  from  the  Murray  Islands,  at  the  northern  end  of  the 
Great  Barrier  Reef  (H.  L.  Clark,  1921,  p.  90). 


Asterina  coronata  fascicularis 
Plate  12,  fig.  1 

Fisher,  1918.  Ann.  Mag.  Nat.  Hist.  (9),  2,  p.  110. 

The  discovery  that  this  is  the  common  sea-star  of  Darwin  and  the  neighbor- 
ing coast  was  one  of  the  most  interesting  results  of  our  collecting  there  in  1929. 
It  was  the  first  sea-star  found  and  proved  to  be  one  of  the  very  few  echinoderms 
that  occurred  along  the  shore  near  town.  Later  collecting  showed  that  it  was 
of  general  occurrence  along  the  coast  but  was  most  common  at  East  Point. 
It  seems  to  prefer  very  shallow  water  for  all  of  the  few  specimens  dredged  were 
small.  Tide  pools  left  with  little  or  no  water  at  low  tides  were  its  favorite  habitat. 
It  li\  ^es,  like  other  Asterinas,  on  the  underside  of  rock  fragments  and  hence 
wherever  such  fi’agments  were  exposed  at  low  tide,  coronata  was  a possible  ‘‘find.’^ 
While  the  number  of  ra}"S  is  almost  always  5,  in  the  present  series  of  108  speci- 
mens, there  are  two  with  but  4 rays,  two  with  6 and  one  with  7.  None  of  these 
specimens  shows  an}"  trace  of  autotomy  and  it  is  evident  that  asexual  reproduc- 
tion does  not  normally  occur  in  this  species.  The  4-rayed  specimens  are  symmet- 
rically tetramerous;  in  one  R = ll  mm.,  in  the  other  23.  The  smaller  6-rayed 
individual  is  perfectly  symmetrical  with  R = 12  mm.  and  no  madreporite  present, 
but  the  larger  specimen  is  not  symmetrical  for  while  five  rays  arc  about  20  mm. 
long,  the  sixth  is  onl}"  17,  and  there  are  2 madreporites,  each  in  an  interradius, 
but  not  near  the  extra  ray.  The  7-rayed  specimen  is  small  and  not  noticeably 
unsymmetrical  but  R ranges  from  8 to  9 mm.  and  when  seen  from  the  oral  side, 
one  ray  is  evidently  shorter  and  narrower  than  the  rest.  Compared  with  a normal 
pentamerous  specimen  of  similar  size,  the  rays  are  rather  wider  and  more  rounded 
distally  but  the  difference  is  not  marked.  There  is  only  one  madreporite  and 
that  is  small  and  squarely  in  a radius. 

In  size,  the  present  series  ranges  from  R=3.5  to  R=33  mm.  The  ratio  of 
R to  r is  coimnonly  about  2 to  1.  In  the  7-rayed  specimen  the  ratio  is  only  about 
1.5  to  1 but  in  the  larger  4-rayed  individual  it  is  2.5  to  1.  Of  course  the  exact 
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ratio  is  affected  in  the  preparation  of  specimens;  interradii  shrink  more  in  drying 
tlian  do  the  radii;  hence  in  most  large  pentamerous  specimens  R =2.25r  or  there- 
abouts. Very  young  specimens  of  course  have  rather  shorter  rays  with  R about 
equal  to  1.6r. 

There  is  the  greatest  diversity  in  the  number  of  elevated  spiniferous  aboral 
plates.  In  one  specimen  with  R=21  mm.  there  are  no  such  plates  conspicuous 
but  on  each  ray  several  can  be  detected;  they  are  however  low  and  bear  no  large 
spinelets.  A somewhat  smaller  specimen  has  1-3  enlarged  plates  on  each  ray 
and  on  the  disk,  but  they  are  small  and  low.  At  the  other  extreme  is  an  individual 
with  R=25  mm.  having  30-45  conspicuous,  elevated,  spiniferous  plates  on  each 
ray.  Most  of  the  full  grown  specimens  with  R exceeding  30  mm.  have  20-35 
such  plates  on  each  ray  but  in  one  individual  with  R=30  there  are  only  10-15. 
I am  convinced  that  no  specific  or  varietal  character,  on  which  reliance  can  be 
placed,  is  to  be  found  in  this  noticeable  feature  taken  by  itself.  The  same  is  true 
as  regards  the  oral  and  adambulacral  spines;  the  number  of  adambulacral  spines 
is  typically  6-S,  very  commonly  7,  but  often  S in  full  grown  individuals;  the 
oral  spines  are  usually  S on  each  plate  but  there  may  be  as  few  as  G and  in  some 
l)ig  individuals  there  are  9.  As  for  the  actinal  intermediate  spinelets  there  are 
commonly  4 or  more  on  each  plate,  but  occasionally  a plate  is  seen  with  only  2 
or  3;  2 is  unusual,  but  3 is  not  a rare  number. 

This  large  series  of  specimens,  with  the  diversity  it  shows  in  spinulation 
naturally  throws  some  light  on  the  varieties  proposed  by  Fisher  (1919,  p.  413). 
As  I have  seen  nothing  I can  call  pedicellariae,  the  variety  cuerces  is  not  affected 
by  the  Darwin  material,  which  for  the  most  part  falls  readily  into  variety 
fasciculariSy  as  would  be  ex]iected,  since  one  of  the  types  of  that  form  is  from  Port 
Essington.  But  it  seems  clear  that  not  much  reliance  can  be  placed  on  the  number 
of  adambulacral  and  oral  spines,  and  certainly  not  on  the  number  and  con- 
spieuousness  of  the  enlarged  aboral  plates.  The  questions  therefore  arise  whether 
the  variety  cristala  can  be  maintained  and  whether  it  and  fascicidaris  are  suf- 
ficiently constant  to  warrant  separating  them  from  typical  coronata.  The  one 
feature  which  seems  to  warrant  such  a grouping  is  found  in  the  armature  of  the 
actinal  intermediate  plates.  In  the  groups  of  3 or  more,  often  5 or  6,  spinelets 
found  in  fascicukirisy  we  have  a very  evident  difference  from  the  2 or  3 spinelets 
of  coronata  and  cristata.  Between  these  two  latter  forms,  the  difference  in  the 
enlarged  aboral  plates  is  striking,  in  the  few  specimens  at  hand,  but  it  may  be 
that  a large  series  of  Japanese  specimens  will  show  as  much  diversity  in  this 
particular  as  do  the  specimens  from  Darwin.  The  two  specimens  at  hand  from 
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the  Caroline  Islands  are  alike  in  this  feature  but  are  rather  distinctly  unlike  in 
the  actinal  intermediate  spinelets;  the  type  of  crislata  has  2,  or  often  3,  rather 
short,  blunt,  diverging  spinelets  on  each  plate,  while  a somewhat  smaller  speci- 
men has  3,  rarely  2 or  4,  longer,  acute,  clustered  spinelets,  much  as  in  fascicular  is, 
A specimen  from  Zanzibar  is  like  the  Japanese  one  on  the  aboral  surface  but  orally 
is  peculiar  in  that  several  actinal  intermediate  plates  just  back  of  the  orals  carry 
straight  ^^combs’^  of  5 or  G slender  acute  spines,  which  become  groups  of  4 or  3 
on  the  more  distal  plates.  In  a somewhat  larger  Japanese  specimen  such  a comb, 
with  G spinelets,  is  present  on  a single  plate  in  one  area.  As  a result  of  all  these 
comparisons,  I am  led  to  conclude  that  the  varieties  named  by  Fisher  may  well 
be  recognized  until  abundant  material  from  Japan,  the  Carolines,  and  the  East 
Indies  shows  that  their  distinguishing  features  are  not  reliable.  Should  such 
material  show  as  great  constancy  in  the  actinal  spinulation  as  is  shown  by  the 
Darwin  material,  it  will  not  be  surprising  if  fascicularis  proves  to  be  a valid  species, 
characteristic  of  tropical  Australia,  perhaps  confined  to  the  coast  of  the  Northern 
Territory.  The  probability  is  rather  great  that  the  Zanzibar  form  will  ultimately 
prove  to  be  distinct  — at  least  as  a recognizable  variety. 

It  is  curious  that  this  sca-star  should  prove  to  be  so  common  in  the  vicinity 
of  Darwin  and  yet  not  be  found  at  any  great  distance  either  east  or  west  of  that 
place.  At  Quail  Island,  about  35  miles  to  the  west  we  found  7 specimens,  agreeing 
in  all  details  with  those  from  East  Point  on  the  other  side  of  Port  Darwin.  It  was 
a great  disappointment  not  to  lind  even  one  specimen  in  Port  Essington,  a t}^e 
locality,  nor  at  any  other  point  where  we  collected  on  the  Coburg  Peninsula. 
The  species  is  not  known  from  Torres  Strait  or  on  the  Barrier  Reef,  nor  has  it  yet 
been  detected  at  any  point  on  the  coast  of  Western  Australia. 

The  colors  in  life  of  this  interesting  little  sea-star  are  attractive  and  somewhat 
varied,  and  the  following  extracts  from  my  field  notes  are  published,  since  pre- 
served material  undergoes  great  change.  Alcohohe  specimens  become  almost 
completely  bleached  to  a dingy  white,  while  dried  material  becomes  either  plain 
“museum  color’^  or  some  shade  quite  foreign  to  the  living  tints.  Several  large 
specimens  are  now  a dull  blackish-brown  aborally  and  one  is  very  distinctly  dull 
violet,  a shade  not  noted  in  living  specimens. 

“The  normal  coloration  is  mottled  olive-greens,  light  and  dark,  with  more 
or  less  dark  dull  red,  usually  in  irregular  blotches.  One  specimen  was  very  largely 
bright  rust-red,  over  most  of  the  dorsal  surfaee,^^  and  retained  this  color  well,  for  a 
time,  after  diying.  “Most  specimens  lose  the  green  shades  on  preservation  be- 
coming brown  or  gray.”  “Some  specimens  occur  with  no  trace  of  green  dorsally; 
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these  are  more  or  less  fawn-color  mottled  with  brown  and  have  a distinct  red 
tinge/^  ^‘Most  specimens  have  red  markings  but  the  shade  may  be  very  deep; 
in  a few  cases  it  was  replaced  with  lilack.  A common  feature  is  a blotch  of  car- 
mine at  the  base  of  each  arm;  in  one  specimen  this  was  nearer  vermilion/'  ^^Pig- 
ment  is  ob\uously  very  soluble  in  alcohol  as  the  colors  arc  dissolved  out  rapidly 
making  the  alcohol  bright  orange-red  and  leaving  the  specimens  pale  museum- 
color." 

The  108  specimens  of fascicidaris  at  hand  were  taken  as  follows: 

Northern  Territory:  Darwin,  East  Point,  June  and  Jul}^,  1929.  87  specimens, 

adult  and  young. 

Darwin,  near  Shell  Islands,  3-6  fms.,  July,  1929.  5 speci- 
mens, young,  1 hexamerous. 

Darwin,  Talc  Head,  July,  1929.  2 specimens,  adult  and 
young. 

Darwin,  West  Point,  June,  1929.  4 speeimens,  adult  and 
young. 

Darwin,  near  laboratory,  June  19,  1929.  2 specimens,  young. 

Darwin,  near  Leper  Station,  3-5  fms., May  25,  1932.  1 speci- 
men, young. 

Quail  Island,  tide  pools,  July  7-9,  1929.  7 specimens,  adult 
and  3"oung. 


Asterixa  inopixata 
Livingstone,  1933.  Rec.  Austral.  Mus.,  19,  p.  3. 

This  is  a very  well  marked  species,  admirably  described  and  figured  by  Liv- 
ingstone; no  reference  is  however  made  to  color.  In  a letter,  Livingstone  says 
that  '‘the  color  varies  slightly.  Sometimes  the  species  is  a uniform  cream;  some- 
times blotched  here  and  there  with  unevenly  placed  patches  of  dark  green."  I 
think  these  notes  must  be  based  on  specimens  in  aleohol  for  Professor  W.  J. 
Dakin  said  that  the  large  specimen  which  he  gave  me  was  collected  b}"  himself  at 
Long  Reef  and  was  "blue  and  white"  in  life.  The  specimens  which  I took  at  the 
same  place  a few  days  later  showed  the  diversity  of  coloration  to  which  Mr. 
Livingstone  refers,  but  the  ground  color  was  a real  white,  not  cream  color,  and 
when  any  pigment  was  present,  as  was  usually  the  case,  it  was  distinctly  bluish 
and  not  green;  in  seme  cases  it  was  duskj^  but  in  others  it  was  a definite,  though 
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rather  dark,  blue.  Except  for  one  individual  from  Tasmania,  in  the  Australian 
]\luseum,  all  the  known  specimens  of  inopinata  are  from  the  coast  of  New  South 
Wales,  between  the  Tuggerah  ''Lakes’’  on  the  north  and  Shell  Harbor  on  the 
south.  On  November  28,  1929,  we  had  the  good  fortune  to  take  11  specimens, 
during  low  tide,  from  the  under  surface  of  rocks,  on  Long  Reef.  They  ranged 
from  13  to  30  mm.  in  diameter,  and  the  lesser  radius  was  very  nearly  equal  in  life 
to  the  greater,  but  some  individuals  were  very  distinctl}"  pentagonal,  especially 
as  soon  as  they  had  contracted.  The  blue  and  white  coloration  is  so  unusual  that 
the  species  is  unmistakable  in  life.  The  specimen  given  me  by  Dr.  Dakin  is  the 
largest  yet  found  as,  e^"ell  in  its  dried  and  somewhat  contracted  condition  it  is 
35  mm.  across;  as  even  now  R = 20  mm.,  the  diameter  in  life  was  fully  40  mm. 
None  of  the  specimens  at  hand  are  small  enough  to  show  the  remarkable  interra- 
dial  slits  described  by  Li\dngstone  in  very  young  individuals  but  some  of  the 
smallest  specimens  show  a distinct  interradial  notch. 

The  13  specimens  of  inopinata  before  me  were  taken  at  the  following  points: 
New  South  Wales:  Colloroy,  Long  Reef.  W.  J.  Dakin  leg.  et  don.  1 large  adult. 

Colloroy,  Long  Reef,  November  29,  1929.  11  specimens, 
adult  and  young. 

Shell  Harbor.  May  4,  1932.  1 small  specimen. 


Asterina  scobinata 
Livingstone,  1933.  Rec.  Austral.  Miis.,  19,  p.  1. 

When  in  Hobart  in  November,  1929.  I was  the  recipient  of  maii}^  interesting 
echinoderms  from  Professor  T.  T.  Flynn  of  the  Uuiversit}^  and  among  them  are 
3 specimens  of  this  interesting  Asterina,  so  well  descril^ed  and  figured  by  my 
Australian  colleague.  The  smallest  has  R only  about  7 mm.  but  it  is  not  essen- 
tiall}"  different  from  the  two  larger  specimens  in  which  R = 14-15  mm.  In  one  of 
these,  the  disk  is  notably  high,  the  arms  quite  pointed  and  the  color  a gray-brown 
while  in  the  other  the  whole  aboral  surface  is  so]uewhat  flattened,  the  arms  are 
much  more  rounded  at  the  tips  and  the  color  is  a vei*}"  light  yellow-biuwn.  It  is 
probable  that  these  differences  are  wholly  due  to  differences  in  preservation  of  the 
material.  The  small  specimen  was  taken  with  the  light-colored  adult  and  is  quite 
similar  to  it  in  form  and  tint.  All  3 specimens  show  more  or  less  clearly  5 pairs  of 
remarkable,  small,  uncalcified  spots  on  the  actinal  intermediate  areas,  which  are 


150 


memoir:  museum  of  comparative  zoology 


apparently  characteristic  of  the  species,  but  their  position  and  distinctness  seem 
to  admit  of  considerable  diversity. 

Evidently  this  sea-star  occurs  widely  distributed  on  the  Tasmanian  coast 
for  the  gray-brown  specimen  was  taken  by  Professor  Flynn  at  ^‘low  tide,  Wyii- 
yard/^  northwestern  Tasmania,  while  the  others  bear  the  label  'T^agle  Hawk 
Neck,  Tasmania'^  (which  is  on  the  southeastern  coast),  January  27,  192S.  V 
Irwin  Smith,  collector. 

With  some  hesitation,  I also  refer  to  this  species,  2 Asterinas  which  I col- 
lected in  the  Derwent  estuary  at  Hobart,  on  that  notable  November  15,  1929. 
My  field  notes  made  at  the  time  read:  ^bVsterina  sp.?  — 2 specimens  — Deep 
brown  above,  cream-color  below  in  sharp  contrast.  Under  rocks  at  tide  line, 
with  exigua  but  obviously  much  rarer. Unfortunately  the  exigencies  of  collect- 
ing on  that  trip  prevented  careful  preservation  of  these  specimens;  they  are  ir- 
regularly contracted  and  flattened,  and  the  spinelets  of  the  oral  surface  are 
relaxed  and  prostrate  quite  unlike  the  condition  of  the  other  specimens.  IMore- 
over  the  actiiial  non-calcified  spots  are  very  inconspicuous  or  wanting  altogether 
in  some  areas  and  the  aboral  surface  has  the  plates  more  numerous,  more  crescen- 
tic and  more  densely  covered  with  minute  spinelets.  Hence  these  Hobart  speci- 
mens have  a different  facies  from  the  others  and  I have  hesitated  about  their 
identification.  But  the  more  I have  compared  them  with  the  other  Tasmanian 
Asterinas  in  hand  which  seem  to  be  scohinata  without  doubt,  the  more  I am  con- 
vinced they  had  best  be  called  by  the  same  name,  as  they  fall  within  a moderate 
range  of  variation.  In  one  specimen  R = 13  mm.  while  the  other  is  smaller;  both 
have  very  broad  rays  (7-8  mm.)  but  this  is  in  part,  at  least,  due  to  their  not  very 
satisfactory  preservation.  Only  further  collecting  can  demonstrate  whether  their 
color  in  life  as  given  above  is  characteristic  of  the  species;  they  are  now  ordinary 
^^museum  color.’^ 


Asterina  alba^  sp.  nov. 

Plate  22,  fig.  7 

Rays  5.  R = 9 mm.,  r = 4.5-5  mm.  R not  quite  2r.  Form  distinctly  stellate 
with  the  interbrachial  arcs  rather  acute.  Aboral  plates  distinctl}^  imbricated 
radiall}",  much  less  so  or  not  at  all  interradially ; each  plate  carries  2 or  more  very 
minute  spinelets,  scarcelj^  visible  to  the  unaided  eye;  these  spinelets  are  very 


^ albus  = white,  in  reference  to  the  color  in  life. 
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short  as  well  as  slender  and  are  usually  in  a single  linear  series  of  2-7,  but  on  a few 
of  the  larger  plates,  they  may  be  in  double  series  of  about  the  same  length ; supero- 
marginals  squarish,  with  a central  group  of  3 or  4 of  the  very  minute  spinelets; 
inferomarginals,  with  projecting  tufts  of  spinelets,  form  the  ray  margins  as  usual. 

Actinal  intermediate  plates  relatively  few;  about  10  large  ones,  back  of  the 
oral  plates,  and  15  diagonal  series  (of  6 decreasing  to  2)  on  each  side  of  each  ray; 
each  large  plate  has  1 relatively  stout  spine  (or  sometimes  2)  at  its  center  while 
the  remaining  plates  have  usually  2 smaller  spines.  Adambulacral  armature,  a 
furrow  series  of  4 slender  but  blunt  spines  and  a subambulacral  series  of  3 spines 
set  obliquely  on  the  plate ; these  may  be  subequal  or  the  one  nearest  the  furrow,  or 
the  middle  one,  distinctly  largest,  and  bigger  than  any  spine  in  the  furrow  series. 
Oral  plates  each  with  a marginal  series  of  7 or  S close-set,  slender  spines,  the 
innermost  longest,  and  one  large  spine  on  the  surface. 

Color  in  life,  almost  pure  white,  but  the  larger  individuals  show,  under  a 
lens,  traces  of  orange-yellow  and  a few  scattered  patches  of  dusky  or  purple,  on 
the  aboral  surface.  Specimens  in  alcohol  are  whitish,  but  dried  specimens  range 
from  pure  white  to  yellow-brown. 

Holotype,  M.  C.  Z.  No.  3239  from  under  surface  of  a rock  fragment,  Neds 
Beach,  Lord  Howe  Island,  April,  1932. 

There  are  69  paratypes,  chiefly  from  Neds  Beach  and  the  southern  reef-flat 
near  Mt.  Lidgbird,  but  several  were  found  on  the  reef  north  of  Goat  Island. 
They  occurred  with  anomala  but  were  always  easily  distinguished  by  the  color  and 
the  pentainerous  symmetry.  They  range  in  size  from  R = 2.5  mm.  up  to  the  holo- 
type,  which  is  much  the  largest  specimen  taken.  One  specimen,  10  mm.  across, 
is  hexamerous  but,  although  not  perfectly  symmetrical,  shows  no  evidence  of 
autotomy.  All  the  larger  specimens  show,  under  the  lens,  one  or  more  non- 
calcified  spots  in  the  actinal  intermediate  areas,  similar  to  those  of  A.  scobiuata. 
But  in  the  Lord  Howe  species,  these  spots  show  great  diversity  in  number  and 
position,  and  are  always  very  minute;  in  the  holot}q)e  there  seem  to  be  a pair  well 
separated  from  each  other  in  each  area  some  distance  back  of  the  oral  plates,  but 
in  other  specimens,  they  are  wanting  in  one  or  more  of  the  areas,  often  in  all  but 
one,  and  their  position  differs  in  different  areas;  sometimes  3 occur  in  one  area, 
one  or  two  of  which  are  near  the  adambulacral  plates.  In  most  of  the  small 
specimens,  these  curious  areas  seem  to  be  lacking.  It  is  unlikely  that  their 
presence  has  any  definite  significance. 

This  species  is  easily  distinguished  by  its  regular  pentamerous  but  markedly 
radiate  form,  the  absence  of  spinelets  of  any  considerable  size  on  the  aboral  sur- 
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face,  the  adambulacral  armature,  and  particularly  hy  the  single  large  spinelct  on 
the  surface  of  each  oral  plate. 


Asterina  heteractis^  sp.  nov. 

Plate  22,  fig.  5 

Rays  7,  narrow,  high,  relatively  long  and  well  separated.  R = 7 mm.,  r = 4 
mm.,  R = 1.75r.  Disk  flat.  Aboral  plates,  of  irregular  shajie  and  only  imperfectly 
imbricated.  Each  plate  carries  a small  tuft  of  3 or  4 low  blunt  spines,  not  at  all 
thorny.  Papulae  relatively  large,  in  4 series  on  the  basal  half  of  each  arm. 
Inferomarginal  plates  fairly  conspicuous,  each  with  a horizontal  com!)  of  4-7 
relatively  long  spinelets  which  may  be  a little  thorny  near  tip.  ]\Iadreporitc 
exceedingly  small  with  only  6-8  pores,  at  the  base  of  a ray  on  one  side  of  the 
median  line. 

Actinal  intermediate  plates  few  in  3 series  on  each  side  of  each  ambulacral 
furrow;  only  the  innermost  extends  to  the  tip  of  the  arm  while  the  outermost  is 
very  short.  Each  plate  carries  1-3  (usually  2)  short,  sharp  spinelets;  when  2 or  3 
are  present  one  is  often  distinctly  larger  than  its  fellow  (or  fellows).  Adambula- 
cral armature  in  2 series  as  usual;  on  the  furrow  margin  is  a group  of  3 (or  4) 
short,  blunt,  relatively  large  spinelets  and  on  the  surface  of  the  plate  is  a similar 
but  somewhat  smaller  trio  set  at  an  angle  to  the  furrow  series.  Oral  plates  small, 
each  with  4 relatively  large  opaque  marginal  spines,  the  innermost  not  very 
much  larger  than  the  outer  ones;  on  the  surface  of  each  plate  is  a similar  spine 
(or  sometimes  2). 

Color  in  life,  uniform  salmon  pink  above,  whitish  below,  with  no  indication 
of  green  or  red  anywhere;  the  dry  specimen  is  almost  uniformly  yellowish-white. 

Holotype,  M.  C.  Z.  no.  3258,  from  the  under  surface  of  a rock  fragment  on 
sand  above  low  water  mark  at  Neds  Beach,  Lord  Howe  Island,  April,  1932. 
Collected  and  donated  by  Miss  Kama  Birmingham. 

Besides  the  holotype,  there  are  3 other  Asterinas  from  Lord  Howe  which 
belong  to  this  species.  One  is  a small,  nearly  white,  6-rayed  specimen  found  on 
the  under  side  of  a rock  fragment;  as  3 rays  have  R=4-5  mm.  and  the  op- 
posite 3 have  R about  2 mm.,  it  is  evident  that  autotomy  has  taken  place.  The 
other  2 specimens  were  dredged  in  the  lagoon  near  Goat  Island;  the\"  showed 
no  trace  of  green  or  red  but  were  uniformly  light  orange-colored  in  life;  that 


€7€pos  = other  than  visual  + 6.ktls  = a ray,  in  reference  to  the  number  of  arms. 
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tint  liowever  was  lost  as  soon  as  they  were  dried  and  the\'  are  now  very  pale 
brown  or  nearly  white.  Each  has  but  3 arms  (R  = 7 mm.)  and  is  obviously  the 
result  of  autotomy  so  recent  that  the  growth  of  the  new  arms  has  not  yet  begun. 

That  this  little  Asterina  is  closely  related  to  anomala  is  evident,  but  it  is 
apparently  quite  distinct.  The  most  obvious  difference  is  in  tlie  spinulation  of 
the  aboral  plates;  in  anomala  the  spinelets  are  much  more  numerous,  somewhat 
glassy  and  thorny  at  the  tip;  while  in  hderactis  they  are  few,  opaque  and  rather 
blunt  without  thorns.  On  the  actinal  plates  of  anomala  are  3-5  thorny  spinelets, 
while  in  hderactis,  the  spinelets  are  fewer  and  not  thorny.  Both  on  the  adam- 
bulacral  and  oral  plates  there  are  more  and  larger  spines  in  anomala  than  in 
hderadis,  even  in  specimens  of  the  same  size.  How  much  weight  may  be  given 
to  the  marked  difference  in  the  form  of  the  rays  and  in  coloration,  only  much 
more  material  of  hderadis  can  determine. 


Asterina  lutea^  sp.  nov. 

Plate  12,  fig.  2 

Rays  5,  broad  and  rounded,  the  interbrachial  areas  only  slightly  concave 
with  a distinct  notch  in  the  interradial  line.  R = 20  mm.,  r=16  mm.  R = 1.25r. 
Disk  moderately  elevated,  the  vertical  diameter  being  about  ()  mm.  Aboral 
surface  covered  with  numerous  imbricated  plates,  largest  in  the  proximal  in- 
terradii and  least  imbricated  distally  in  the  same  areas;  there  are  about  15^17 
longitudinal  series  of  plates  covering  each  radius,  with  the  papulae  conspicuous 
between  them;  the  large  papular  areas  on  each  ray  are  rounded  diamond-shape, 
15-16  mm.  long  and  11-12  mm.  wide.  Aboral  plates  with  more  or  lesss  evident 
series  of  minute  spinelets  which  curve  about  the  lower  or  distal  side  of  each  pap- 
ula; on  the  interradial  and  lateral  plates  where  there  are  no  pores,  these  curved 
series  of  spinelets  are  reduced  to  minute  tufts  which  disappear  entirely  on  the 
insignificant  superornarginal  plates.  Margin  of  body  formed  as  usual  in  Asterina 
by  inferomarginals  which  carry  tufts  of  numerous,  relatively  long  but  exceed- 
ingly slender  spinelets.  Madreporic  plate  small,  triangular,  only  3 mm.  from 
anus. 

Actinal  intermediate  areas  with  numerous  plates  arranged  in  about  10 
series  parallel  to  the  ambulacral  furrow;  those  adjoining  the  furrow  are  largest 
and  3 or  4 extend  to  the  tip  of  the  arm;  the  outer  series  become  smaller  and 


^ luteus  — orange-colored,  in  reference  to  the  color  in  life. 
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shorter  until  the  outermost  is  made  up  of  only  3 or  4 plates.  Each  plate  carries 
a group  of  spinelets,  slender  and  sharp;  on  the  larger  plates,  they  form  a very 
definite  line  or  comb  of  5-7,  the  middle  ones  distinctly  longest,  the  outermost 
shortest;  on  the  small  plates  near  the  inferomarginals  the  spinelets  form  a minute 
tuft  of  3 or  4.  Adambulacral  armature  in  two  fanlike  series  of  relatively  long 
and  very  slender  spines;  the  furrow  series  is  made  up  of  7 (rarely  8)  spines,  while 
the  subambulacral  series  contains  6 slightly  swollen  ones;  the  two  series  are 
remarkably  alike  save  for  the  evident,  though  slight  difference  in  size.  Oral 
plates  conspicuous,  the  inner  margin  of  each  being  elevated  to  form  an  evident 
ridge;  marginal  spines  9,  long  and  slender,  the  innermost  large  and  relatively 
stout,  about  half  as  large  again  as  the  distal  ones  which  are  similar  to  those  of 
the  furrow  series.  A slightly  curved  transverse  series  of  4 or  5 small  spines  occurs 
near  the  middle  of  each  oral  plate  and  distal  to  this  is  an  insignificant  group  of 
2 or  4 minute  spinelets. 

Color  in  life  bright  orange-veriniliou,  quite  uniform  over  both  upper  and 
lower  surfaces.  Sometimes  the  color  is  not  so  bright  and  might  be  called  dull 
yellow.  In  one  case  the  orange  was  obscured  by  a grayish  tint  except  around 
the  margins,  but  when  this  specimen  was  dried  it  became  as  orange  as  the  others. 
Individuals  under  10  mm.  in  diameter  have  little  or  no  pigment  but  are  nearly 
or  quite  white;  the  color  however  develops  rapidly  after  that.  On  preservation, 
either  in  alcohol  or  hy  drying,  the  orange  color  is  retained  for  a longer  or  shorter 
time  but  ultimately  it  disappears  and  the  specimens  iDecome  nearly  white  in 
alcohol  or,  if  dried  without  immersion  in  alcohol,  ^hnuseum  color^’  of  a lighter 
or  darker  shade;  often  the  radial  areas,  in  dry  material,  are  distinctly  dusky, 
unlike  the  interradii  and  margins;  in  other  cases,  the  margin  is  distinctly  lighter 
than  the  disk  and  basal  portion  of  the  rays;  in  one  specimen  the  latter  area  is 
still  quite  definitely  orange. 

Holotype,  M.C.  Z.  no.  3261,  from  under  surface  of  a rock,  near  low  water 
mark,  Entrance  Point,  Broome,  August,  1920. 

This  was  a relatively  common  sea-star  near  low  water  mark  at  Entrance  and 
Gantheauine  Points,  Broome.  We  also  took  it  at  Barred  Creek  to  the  north  of 
Roebuck  Bay  and  Captain  Bardwell  found  one  specimen  at  the  Champagay 
Islands  or  Augustus  Island.  It  lives  like  other  Asterinas  on  the  under  surface 
of  rock  fragments  but  its  bright  color  makes  it  more  conspicuous  than  most 
members  of  the  genus.  It  belongs  in  the  same  section  of  Asterina  with  7iuda 
H.  L.  C.  from  the  ^luriny  Islands  and  orthodon  Fisher  from  Hong  Kong.  While 
obviously  near  these  two  species,  it  is  recognizable  by  certain  distinctive  features. 
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Compared  with  the  type  of  mida,  the  present  species  differs  markedly  in  color 
in  life,  has  smaller  and  more  numerous  skeletal  plates,  most  noticeable  in  the 
aboral  interradii  and  the  actinal  interradial  areas,  and  the  aboral  plates  are  far 
more  spiniferous  and  not  at  all  smooth  and  shining.  Compared  with  orthodon, 
the  Western  Australian  form  may  be  distinguished  by  the  adambulaeral  and  oral 
armature;  the  form  and  proportions  of  the  furrow  series,  and  the  marginal  series 
on  the  oral  plates  is  markedly  diffeient  in  the  two  species.  Mortensen  (1934, 
p.  9)  saj'S  that  the  specimen  of  orthodon  which  he  studied  was  of  a “light  pink 
colour,  when  received’’  which  indicates  a marked  difference  in  color  in  life  from 
lidea. 

There  are  55  specimens  of  luica  at  hand  ranging  in  size  from  young  ones  with 
R = 5-6  mm.  up  to  a verj'  large  indi\ddual  with  R = 26  mm.  and  r = 20.  The  ratio 
of  R to  r shows  considerable  range  in  the  preserved  specimens,  from  R = 1.15r  to 
R = 1.4r.  In  life  however  there  is  less  diversity,  as  the  form  is  quite  pentagonal 
with  the  sides  usually  a trifle  concave  or  distinctly  convex.  Autotomy  apparently 
never  occurs  and  non-pentamerous  variants  are  rare.  There  is  one  perfect  lytetram- 
erous  j'oung  individual,  a square  with  4 equal  sides  about  8 mm.  long.  Another 
young  individual,  about  15  mm.  across  is  perfectly  hexamerous  with  nearly 
straight  sides,  while  an  adult  just  twice  as  large  (R  = 15  mm.)  is  also  perfectly 
hexamerous,  but  its  sides  are  deeply  concave  (r  = 10-11  mm.). 


Asterina  perplexa'  sp.  nov. 

Plate  22,  fig.  4 

Rays  5,  with  form  distinctly  stellate.  R = 14  mm.,  r=10  mm.,  R = 1.4r. 
Disk  about  5 mm.  in  vertical  diameter.  Aboral  plating  as  usual  but  coarse;  there 
are  only  16-18  plates  in  the  carinal  series  from  center  of  disk  to  terminal  plate; 
each  plate  carries  a short  comb  or  small  tuft  of  minute  sharp  spinelets  but  many 
of  these  have  been  knocked  off  in  handling  the  dry  specimen.  Papulae  numeroits 
and  very  large,  the  perforations  in  the  aboral  skeleton  being  .30-.40  mm.  in 
diameter.  Margin  of  inferomarginal  plates  very  conspicuous  with  long  tufts  of 
very  slender  spinelets.  Madreporite  very  small,  not  much  more  than  2 mm.  from 
anus. 

Actinal  intermediate  areas  with  relatively  few  and  rather  large  plates,  each 
of  which  bears  a pair  of  long  and  very  slender,  acute  spines,  longer  as  a rule  than 


^ perplexus  = puzzling,  in  reference  to  the  resemblance  to  two  or  more  quite  diverse  species. 
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the  diameter  of  the  plate.  Adambulacral  armature  in  the  usual  two  scries;  the 
furrow  series  with  4 (or  sometimes  5)  long  very  slender  spines,  the  subainbulacral 
series  with  4 (or  3)  equally  long  spines.  Oral  plates  with  rather  conspicuous  me- 
dian ridge  on  each  side  of  which  are  4 long  and  slender  spines  ; the  marginal  spines 
7-9,  slender  and  delicate,  tlic  innermost  not  specially  enlarged. 

Color  in  life,  ‘hlistinctly  white  but  with  indefinite  orange-yellow  areas  abor- 
ally;  orally  pure  wliite.^’  The  dry  specimen  is  very  pale  brown,  lightest  on  distal 
part  of  ra}^s  and  along  margin,  decidedly  darker  and  more  dusky  on  disk  and  basal 
part  of  ra3^s. 

Holotype,  ]\I.  C.  Z.  no.  3260,  found  clinging  closel}^  to  under  side  of  a rock 
fragment  at  Neds  Beach,  Lord  Howe  Island,  April  6,  1932. 

When  taken  this  individual  was  su]>posed  to  be  the  adult  of  A.  alba  and  even 
now  the  aboral  surface  is  strongl^^  suggestive  of  the  same  thing.  But  orall}^  the 
differences  arc  so  great  a single  glance  is  sufficient  to  prove  they  are  not  closely 
related.  On  the  other  hand,  the  resemblance  to  inopinata  is  great,  particularly 
on  the  oral  surface,  but  the  more  stellate  form,  the  huge  papulae,  the  long,  slender 
actinal  spiiielets,  and  the  color  in  life  offer  great  obstacles  to  a close  relationship. 
Again  comparison  with  lutea  suggest  an  alliance  but  after  all  this  is  probabl}^ 
superficial  and  not  real.  It  is  unfortunate  that  no  other  specimens  were  found; 
probabl}"  the  normal  habitat  of  the  species  is  in  somewhat  deeper  water  than  is 
accessible  for  collecting  without  a dredge,  and  where  the  nature  of  the  bottom 
precludes  the  use  of  that  invaluable  aid. 


DlSASTERlNA  SPINULIFERA^  Sp.  UOV. 

Plate  22,  fig.  6 

Ra\'s  5,  relativel}"  narrow  and  high,  but  the  strong  contraction  of  dorsal 
muscles  is  evident  and  has  led  to  the  distal  part  of  the  arms  being  recurved;  it  is 
hard  to  say  how  much  this  contraction  has  altered  the  normal  form.  R = 7-8  mm., 
r = about  4;  hence  R is  nearl}"  or  quite  2r;  arms  taper  but  little,  br  at  base  is  4 mm. 
and  near  tip  it  is  full\^  3 ; height  of  arm  at  base,  full\^  3 mm.  Aboral  plates  numer- 
ous, vory  crowded,  bare;  on  basal  portion  of  arms,  they  are  strongly  imlDricated 
but  this  is  certainly"  due  in  part  to  the  eontraction  already  mentioned;  distalh' 
and  along  the  sides  of  the  arms,  the  imbrication  is  much  less  marked  and  probabW 
wanting  in  a normall}"  contracted  specimen.  If  there  is  any  skin  or  membrane 


spimdifcriis  = bearing  little  spines,  in  reference  to  the  very  slender  spinelets  on  some  aboral  plates. 
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over  the  aboral  plates  in  life,  it  has  disappeared  in  diyiiig;  nearly  all  the  plates  are 
perfectly  bare,  but  low  down  in  each  interradial  area,  above  the  marginal  series, 
there  are  half  a dozen  or  more  which  caiTy  one  or  more  long  exceedingl}^  slender 
spinelets,  easily  overlooked  without  a lens;  near  the  madreporite  are  2 or  3 plates 
which  bear  similar  but  much  shorter  spinelets.  Papulae  apparentl}^  few  and  irreg- 
ularly scattered,  not  conspicuous.  Superomarginal  plates  rather  large  in  a fairly 
distinct  series,  but  the  inferomarginals  form  the  actual  margin  of  the  body;  they 
are  small,  project  but  little,  and  carry  a linear  scries  of  numerous,  minute  spine- 
lets which  are  long  and  slender  on  the  proximal  plates  but  become  very  short  near 
the  tip  of  the  arms.  Madreporite  small  but  easily  seen. 

Actinal  intermediate  plates  as  usual  in  the  genus,  small,  each  with  a single 
large  sacculate  spinelet,  and  forming  5 or  6 parallel  series  along  each  side  of  the 
ambulacral  furrow;  several  of  the  series  extend  to  the  tip  of  the  ray.  Just  back 
of  the  oral  plates,  the  non-calcified  area  characteristic  of  the  genus  is  evident,  its 
distal  boundary  being  sharply  defined  by  a single  large  plate. 

Adambulacral  armature  made  up  of  a furrow  series  of  3 or  4 slender  spinelets 
and  a large  subambulacral  spine.  Oral  plates  each  with  a large  spine  on  the  sur- 
face and  a marginal  series  of  4 slender  acute  spinelets  not  much  larger  than  those 
of  the  furrow  series  on  the  adambulacrals.  Color  in  life  not  noted;  dried,  it  is  a 
dingy  white. 

Holotype,  M.  C.  Z.  no.  3267,  from  Broome,  northwestern  Australia,  June, 
1932. 

This  little  sea-star  was  probably  dredged  in  5-S  fms.  of  water.  Unfortu- 
nately its  characteristics  were  not  conspicuous  enough  to  attract  attention  when 
collected,  and  it  was  only  when  the  Asterinas  from  Broome  were  being  critically 
studied  several  years  later  that  its  unique  character  was  detected.  The  genus 
Disasterina  has  been  carefully  reviewed  by  Livingstone  (1933,  pp.  5-11)  who 
recognizes  3 species,  all  occurring  on  the  Barrier  Reef  or  the  neighboring  Queens- 
land coast.  The  present  species  is  readily  distinguished  by  the  character  of  the 
aboral  surface,  especially  the  spiniferous  plates  in  the  interradii. 


MANASTERINAl  gen.  110 V. 

Similar  to  Disasterina,  but  with  the  aboral  skeleton  less  rigid,  the  plates  on 
the  basal  part  of  the  rays  lightly  or  not  at  all  in  contact;  many  plates  carry  a single 


^ flavor  = loose,  flaccid,  -f  Asterina,  in  reference  to  the  lack  of  rigidity  in  the  aboral  skeleton. 
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minute  spinclet;  near  the  tips  of  the  arms,  the  plates  form  7-9  longitudinal  series 
and  many  of  them  carry  long  slender  spines;  actinal  intermediate  areas  without  a 
non-calcified  spot  back  of  the  oral  plates,  though  the  actinal  plates  themselves  in 
that  region  are  not  very  closely  in  contact  (in  the  dry  specimen). 

Genotype,  manasterina  longispina  sp.  nov. 

As  at  present  understood,  Disasterina  is  a homogeneous  group  of  four  small 
species,  so  it  seems  better  to  make  the  present  larger  aberrant  form  the  type  of  a 
new  genus  rather  tlian  to  stretch  the  boundaries  of  the  older  one  to  include  it. 


Manasterina  longispina^  sp.  nov. 

Plate  21,  figs.  1-2 

Rays  5,  form  markedly  stellate,  with  moderately  deep  but  rounded  inter- 
brachial  arcs.  R =24  mm.,  r = 12  mm.,  hence  R = 2r.  Arms  12  mm.  wide  at  base 
and  5 mm.  close  to  the  bluntly  pointed  tip.  Aboral  plates  very  numerous,  ir- 
regularly rounded,  lightly  convex,  of  very  diverse  form  and  size;  except  for  2 or 
3 near  the  madreporite,  none  are  as  much  as  a millimeter  in  diameter;  on  the 
distal  half  of  the  arms,  the  plates  are  closel}^  in  contact  in  7-9  distinct  longitudinal 
series  but  proximally  (except  near  the  margin  and  in  the  interradii)  these  become 
confused  and  the  plates  themselves  are  not  coinplctel}^  in  contact  so  that  naked 
skin  shows  between  them  often;  many  jilates  overlap  others  at  one  point  or 
another  but  there  is  scarcely  any  real  imbrication.  Many  plates  are  perfectly 
bare  but  a considerable  number  have  near  the  center  a single  minute  spinelet  and 
near  the  madreporite,  which  is  distinct  though  not  large,  are  several  plates  v/ith 
2-5  spinelets  eaeh.  Near  the  tips  of  the  arms,  the  spinelets  become  conspicuously 
elongated  and  may  exceed  a millimeter  in  length.  Superomarginal  plates  small, 
forming  an  inconspicuous  series  but  inferomarginals  very  conspicuous,  each 
bearing  a tuft  of  2-4  very  slender  spinelets,  1.5-2  min.  long;  this  marginal  fringe 
is  very  noticeable  particularly  on  the  distal  half  of  the  arms.  Papulae  appar- 
ently few  and  irregularly  scattered;  they  are  not  easily  detected  in  the  dry 
specimen. 

Actinal  intermediate  areas  relatively  small,  with  S or  9 series  of  plates  back 
of  the  orals  but  only  4 (or  3)  extend  to  the  arm-tips;  each  plate  carries  one  long, 

^ longispina  — having  long  spines,  in  reference  to  the  notably  long  spines  of  the  marginal  and  actinal 
plates. 
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slender,  acute,  sacculate  spine,  which  lies  pointing  outward  to  the  margin;  back 
of  the  oral  plates  there  are  indications  that  the  plates  arc  not  in  close  contact 
but  there  is  no  nou-calcified  area  such  as  is  found  in  Disasterina.  Adambulacral 
plates  with  a furrow  series  of  4 (distally,  3)  slender  spines,  the  inedian  pair  com- 
monly much  longer  than  the  other  two;  a single  large  subambulacral  spine  is 
present  on  each  plate,  resembling  closely  the  actinal  spines  but  somewhat  larger; 
the  subambulacral  spines  of  the  most  proximal  adambulacral  plates  are  the 
largest  spines  on  the  sea-star  and  measure  as  much  as  2 mm.  in  length.  Oral 
plates  with  a single  big  spine  on  the  surface,  just  like  the  siibambulacrals,  and  a 
marginal  fringe  of  5 spines,  of  which  the  innermost  is  longest,  the  next  is  a little 
smaller  and  the  3 outer  ones  are  much  smaller. 

Color  in  life,  aborally  ^h'eddish-pink'’  and  orally  ^^pale  lemon  }^ellow.^’  The 
dry  specimen  is  nearly  white  below,  light  yellowish-brown  (museum  color)  above 
on  disk  and  bases  of  arms;  dull  pinkish  on  distal  part  of  arms  and  marginal 
fringe;  where  skin  shows  between  plates  it  is  nearly  black. 

Holotype,  M.  C.  Z.  no.  3268,  from  Rottnest  Island,  Western  Australia, 
1934,  Captain  Beresford  E.  Bardwell  leg.  et  don. 

Captain  Bardwell  wrote  me  in  regard  to  this  remarkal:>le  sea-star  that  *'it 
was  very  soft  and  fleshy  when  found”  and  ''about  S}/2  inches”  across.  As  it  is 
now  less  than  2 inches  across,  the  shrinkage  in  drying  has  been  extraordinary, 
quite  in  keeping  with  the  statement  that  it  was  very  soft  and  fleshy.  It  was  living 
"attached  to  a flat  sandstone  rock”  "on  pure  sand  bottom.”  No  other  specimen 
was  seen. 

This  is  one  of  Captain  Bardwell’s  most  interesting  discoveries  among 
echinoderms,  and  were  I not  so  strongly  averse  to  mingling  emotion  with  science, 
it  would  surely  bear  his  name.  As  it  is  I can  onl}"  express  liere  again  my  very  great 
appreciation  of  his  work  as  a collector  and  my  sincere  gratitude  for  his  generous 
help.  There  is  no  danger  of  confusing  this  sea-star  with  any  previously  known. 


Paranepanthia  grandis 

Nepanthia  grandis  H.  L.  Clark,  1928.  Rec.  S.  Aiistr.  Mus.,  3,  p.  393. 

Asierinopsis  grandis  Livingstone,  1933.  Rec.  Austr.  Mus.,  19,  p.  15. 

The  discovery  that  this  species  ranges  to  the  coast  of  Western  Australia  was 
one  of  the  surprises  of  collecting  at  Point  Peron  in  October,  1929.  A very  large 
indi\idual  was  found  there  on  the  under  side  of  a rock  fragment  near  low-water 
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mark.  It  was  closel}"  appressed  to  the  rock  and  owing  to  its  dull  fawn-color  might 
have  been  easily  overlooked.  It  underwent  little  change  of  color  in  diying,  or 
subsequently,  but  it  shrank  fully  10^7  in  size;  even  so  it  is  the  largest  specimen 
}X‘t  recorded  as  R = 60-65  mm.  and  r = 2S.  We  met  with  no  other  specimens  but 
in  January,  1930,  Professor  E.  W.  Bennett  found  2 individuals  at  Bunkers  Ba^q 
immediately  east  of  Cape  Xaturaliste,  which  he  has  generousl}"  sent  to  me. 
One  of  these,  found  in  ^^drift  on  sand  beach, is  the  smallest  specimen  yet 
recorded  as  R=onl}^  7 mm.  The  other  is  a small  and  typical  adult  with  R = 
about  35  mm.  Both  of  these  Bunkers  Bay  specimens  are  a light  gia3Ush-brown, 
quite  different  in  appearance  from  the  brighter  \xllow  brown  of  the  large  in- 
dividual from  Point  Peron. 

Livingstone’s  (1933,  p.  15)  transfer  of  xny  A^cpanthla  grandis  to  Asterinopsis 
\Trrill  (1913,  p.  4S0)  was  quite  justified,  Init  unfortunately  A errill’s  genus  is  a 
heterogeneous  group,  for  which  he  selected  as  type  one  of  Lamarck’s  species, 
penicillaris.  Mortensen  (1933,  p.  25S)  has  recentl}'  pointed  out  that  this  name 
probably  lacks  validity  in  which  ease  Asterinopsis  must  also  be  invalid.  How- 
ever this  may  be,  Verrill  included  in  his  genus  both  West  Indian  and  Australian 
forms  wliich  are  certainly  not  congeneric.  As  a beginning  therefore  in  clearing 
up  the  confusion,  1 suggest  that  the  Australian  and  certain  IList  Indian  species 
be  segregated  under  the  name  Paranepanthia  Fisher. 

The  large  individual  of  grandis  taken  at  Point  Peron  seemed  so  similar  to 
the  figure  of  Fisher’s  type  of  plafydiscOj  that  it  was  only  by  careful  comjiarison 
of  the  specimens  themselves,  the  essential  differences  could  be  determined.  The 
most  important  of  these  are  obviously  the  very  much  shorter  paxillar  spinelets 
and  the  smaller  and  far  more  numerous  aboral  plates  of  platydisca.  The  s]iinelcts 
in  grandis  are  nearly  3 times  as  long  as  in  platydisca  and  make  a correspondingh" 
more  conspicuous  tuft.  Moreover  in  the  Philippine  species  in  a scries  of  aboral 
plates  reaching  the  margin  at  middle  of  interbrachium,  aliout  26  or  27  plates  are 
present,  while  at  the  middle  of  ray  about  17  or  IS  can  be  counted;  in  the  speci- 
men of  grandis  however  whicli  is  consideraldy  larger  than  Fisher’s  unique  type, 
only  22  or  23  plates  are  present  in  the  interradial  series  and  onl}^  12-14  at  middle 
of  arm.  There  are  similar  differences  in  the  adambulacral  and  oral  armature  in 
the  two  species  for  grandis  is  a coarser,  higher  and  heavier  sea-star  than  the 
Philippine  form.  The  madreporite  in  platydisca  is  nearly  triangular,  sharply 
defined,  with  well  marked  furrows  on  its  surface,  whereas  in  grandis  the  madre- 
porite is  ill-defined  and  not  easy  to  detect.  There  can  be  no  doubt  that  the  two 
species  are  quite  distinct. 
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Livingstone  (1933,  p.  16)  has  already  expressed  his  opinion  that  grandis  is 
a Paranepanthia  but  could  not  see  any  satisfactory  distinction  between  that 
genus  and  Asterinopsis  — a name  which  must,  as  already  pointed  out,  be  aban- 
doned. Besides  plahjdisca  and  grandis,  I should  include  in  Paranepanthia,  brack- 
iata  (Koehler)  as  Fisher  suggests,  pediccUaris  Fislier  and  the  two  following 
species. 

Paranepanthia  praetermissa 

Asterinopsis  praetermissa  Livingstone,  1933.  Rec.  Austr.  19,  p.  14. 

While  collecting  at  Bottle  and  Glass  Rocks,  in  Port  Jackson,  in  November, 
1929,  with  Air.  Alelbourne  Ward,  two  specimens  of  this  interesting  sea-star,  so 
recently  described  by  Livingstone,  were  found.  While  the  relationship  with 
grandis  is  obvious,  the  flatter  disk,  wider  and  more  rounded  ra}^s  and  very  much 
smaller  and  more  numerous  aboral  plates  distinguish  praetermissa  easil^L  The 
larger  of  the  2 specimens  at  hand  has  R = 32  mm.  while  the  smaller  one  is  about 
one-third  as  large  (R  = ll  mm.). 

Paranepanthia  rosea^  sp.  nov. 

Plate  22,  fig.  S 

Rays  5,  form  markedly  stellate,  rather  flat.  R = 7 mm.,  r = 5 mm.,  hence 
R = i.4r;  hr  = 4-4.5  mm.  Aboral  plates  of  rather  uniform  size,  in  regular  longi- 
tudinal series  on  the  arms,  the  3 median  series  rather  distinctly  set  out  from  the 
rest;  imbrication  of  plates  not  very  conspicuous  but  evident  along  the  middle  and 
upper  series  of  plates  on  the  rays.  Each  plate  bears  a group  of  numerous,  minute, 
diverging,  glassy  spinelets  which  cover  its  surface  completely.  Papulae  rather 
numerous  and  more  or  less  conspicuous  (according  to  size  and  condition  of  speci- 
men); usually  6 rows  are  evident  on  the  basal  part  of  each  ray  but  the  distance 
to  which  they  extend  distally  shows  considerable  diversity.  Superomarginals, 
2 or  3 times  as  large,  forming  the  margin  of  the  animal;  each  one  is  well  covered 
b}"  the  large  number  of  minute  spinelets  which  it  bears.  Aladreporite  small  (.60- 
.70  mm.  across)  but  distinct,  only  about  1.5  mm.  from  center  of  disk. 

Actinal  intermediate  plates  in  longitudinal  series  parallel  to  adambulacral 
furrow;  only  the  one  adjoining  the  furrow  extends  to  the  arm-tip;  the  others  fall 
short  by  increasing  distances  until  the  sixth  or  seventh  consists  of  only  2 or  3 

^ rosea,  in  reference  to  the  pretty  pink  color,  often  retained  in  dry  specimens. 
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minute  plates  near  the  interradial  line;  each  plate  is  fully  covered  by  a rather 
dense  cluster  of  minute  spinelets  like  those  on  the  aboral  plates  but  obviously 
longer.  Adambulacral  armature  made  up  of  a furrow  scries  of  6 (rarely  7) 
slender  spines  of  which  the  median  are  longest,  the  outermost  on  each  side,  small- 
est; on  the  surface  of  the  plate  is  a cluster  of  S or  more  ver}^  slender  spines  inter- 
mediate in  size  between  those  of  the  furrow  series  and  the  spinelets  of  the  actinal 
plates.  Oral  plates  rather  small  but  with  a conspicuous  marginal  series  of  7 
spines  (the  innermost  largest)  on  each  plate;  on  its  surface  is  a cluster  of  0-8 
much  smaller  spines  similar  in  size  and  appearance  to  the  subambulacrals. 

Color  in  life  rose-red,  more  or  less  variegated  with  cream-color;  often  the 
rosc-red  is  little  interrupted  but  in  some  cases,  the  cream-color  predominates 
quite  markedly;  oral  surface  is  always  cream  color.  Dry  specimens  range  (ac- 
cording to  methods  of  preservation)  from  the  natural  rose-red  to  ordinary 
“museum  color’ ^ or  to  nearly  white. 

Holotype,  M.  C.  Z.  no.  3272,  from  the  cove  on  the  northeast  corner  of  Rott- 
nest  Island,  Western  Australia,  October  19,  1929. 

This  pretty  little  sea-star,  so  different  from  any  of  the  other  .Vsterinidae 
of  the  west  coast,  is  common  at  Rottnest  Island  and  it  was  also  found  at  Point 
Peron.  It  lives  closely  attached  to  the  underside  of  rock  fragments  in  shallow 
water.  Of  the  13  specimens  which  we  collected  at  Rottnest,  the  smallest  is 
hardly  9 mm.  across  while  the  largest  have  R nearly  S mm.;  of  these  one  has 
6 rays  but  there  is  no  indication  of  autotomy;  a smaller  specimen  (11  = 5.5  mm.) 
apparently  has  only  4 rays  but  on  the  oral  surface  a minute  fifth  ray  is  evident. 
Besides  the  material  which  wc  collected,  there  are  at  hand  9 specimens  which  were 
taken  at  Rottnest  by  Captain  B.  E.  Bardwell  in  1934,  2 collected  by  Mr.  G. 
Bourne  at  the  same  island  in  1931  and  7 also  from  Rottnest,  loaned  by  the 
Western  Australian  Museum.  The  pair  collected  by  Mr.  Bourne  are  hexamerous 
• — probably  they  are  selected  specimens,  preserved  because  they  are  6-armed; 
one  is  full  grown  (R  = S mm.),  the  other  is  much  smaller  (R,  = 5.5  mm.).  Adult 
pentamerous  specimens  show  considerable  diversity  in  form  due  to  differences 
in  length  of  the  minor  radius  and  the  breadth  of  arm;  thus  a specimen  in  the 
Western  Australian  Museum  with  R = 8 mm.  has  r and  br  5.5-G  mm.  while  one 
of  those  taken  by  Captain  Bardwell  having  R = 8 mm.  has  r and  br  4.5-5  mm. 
and  hence  appears  much  more  stellate.  There  is  no  Asterinid,  of  which  I know, 
with  which  this  species  can  be  confused.  Although  much  smaller  than  the 
other  species  of  Paranepanthia,  the  resemblance  to  young  specimens  of  grandis 
is  so  obvious,  there  seems  no  doubt  that  rosea  is  congeneric  with  that  species. 
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Patiriella  calcar 

Asterias  ealcar  L.vmarck,  1S16.  Anim.  s.  Vert.,  2,  p.  557. 

Patiriella  calcar  Verrill,  1913.  Aracr.  Jour.  Sci.,  35,  p.  4S4. 

This  fine  and  very  distinctive  sea-star  was  met  with  several  times  on  the 
coast  of  New  South  Wales,  but  the  finest  specimen  .secured  was  taken  at  Hobart, 
Tasmania,  November  15,  1929,  where  it  was  found  above  low  tide  mark  but  under 
water,  exposed  on  the  surface  of  a rock  in  a sheltered  nook.  It  was  nearly  four 
inches  across  (R  =45  mm.  in  the  dry  specimen)  and  the  color  was  “bright  orange, 
with  disk  and  interradial  areas  variegated  with  greenish  and  brown;  central  part 
of  disk  cream  white  with  a brown  spot  at  very  center;  lower  surface  cream-color.’^ 
Of  3 specimens  which  we  took  at  Long  Reef,  Colloroy,  November  28,  1929, 
the  smallest  (R  = 20  mm.)  has  9 equal  rays,  and  of  3 small  individuals  found  at 
Gunnamatta  Bay  on  November  26,  one,  with  R = 15  mm.,  has  but  7 rays.  We 
found  a small  specimen  on  November  27,  at  Bottle  and  Glass  Rocks,  Port  Jack- 
son,  which  has  S rays  but  one  is  distinctly  shorter  than  the  other  7, 

Mr.  W.  Heron  of  Coffs  Harbor,  N.  S.  W.,  kindly  gave  us  in  May,  1932,  34 
small  specimens  of  calcar  from  that  vicinity,  2 of  which  have  9 rays  and  1 has  7. 
These  Coffs  Harbor  specimens  have  the  rays  more  slender  and  attenuate  than  any 
of  those  from  further  south,  but  this  might  be  associated  with  the  method  of 
killing  and  drying. 


Patiriella  exigua 

Asterias  exigua  Lamarck,  1816.  Anim.  s.  Vert.,  2,  p.  554. 

Patiriella  exigua  Verrill,  1913.  Amer.  Jour.  Sci.,  35,  p.  484. 

This  little  sea-star  is  very  abundant  on  the  main  coral  reef  on  the  western 
side  of  Lord  Howe  Island,  particularly  at  the  northern  end  and  even  more  so  at 
the  southern  end  where  it  adjoins  Mt.  Lidgbird.  We  also  found  it  common  at 
Gunnamatta  Bay,  N.  S.  W.  and  at  Hobart,  Tasmania.  A single  specimen  was 
secured  at  Long  Reef,  Colloroy,  N.  S.  W.  but  probably  it  is  also  abundant  there  at 
suitable  times.  Altogether  there  are  2022  specimens  at  hand,  of  which  1959  are 
from  Lord  Howe. 

The  32  specimens  from  Gunnamatta  Bay  are  all  pentamerous  and  small,  the 
largest  less  than  20  mm.  across.  The  30  specimens  from  Hobart  are  a little  larger, 
several  being  21-23  mm.  across,  and  one  is  perfectly  tetramerous,  with  sides  16 
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mm.  long;  this  last  was  a gift  from  Professor  T.  T.  Flynn.  The  Hobart  specimens 
were  found  on  the  under  side  of  rocks  above  low  water  mark,  as  is  usually  the 
ease.  The  color  was  ^‘varied  green  or  brown  al)ove  with  more  or  less  red,  never 
much;  greenish  or  greenish-blue  below. The  notable  harmony  with  the  back- 
ground has  been  well  emphasized  by  Mortensen  (1933,  p.  253)  as  seen  b}"  him  in 
South  Africa. 

At  Lord  Howe  Island,  this  sea-star  is  so  abundant,  large  collections  were 
made  at  the  two  extremes  of  the  reef  to  see  if  any  local  differences  existed  in  the 
i:>roportion  of  specimens  having  more  or  fewer  than  5 rays.  The  distribution  of 
exigua  at  Lord  Howe  is  peculiar;  not  a single  sjDeeimen  was  found  on  the  eastern 
side  of  the  island,  not  even  at  Neds  Beach,  where  conditions  for  collecting  echino- 
derms  are  the  best  of  any  one  area  on  the  island  shore;  on  the  western  coast, 
exigua  i)roved  to  be  abundant  on  that  coral  reef  area,  abutting  on  Phillip  Point, 
which  shuts  in  North  Bay,  and  also  at  the  extreme  southern  end  of  the  main  reef 
where  it  abuts  on  Mt.  Lidgl)ird.  In  the  latter  area,  it  was  most  abundant  near 
high  water  mark  on  the  rocks  along  shore.  This  i)eculiar  distribution  leads  me  to 
believe  that  exigua  is  a recent  arrival  at  Lord  Howe  having  lieen  lirought  over 
from  Port  Jackson  on  foul  ship  bottoms.  The  exiguas  living  at  North  Bay  were 
prevailingly  light  buff  and  greenish  but  often  were  variegated  with  shades  of 
green  and  lacked  the  l)uff.  Those  on  the  south  reef  were  distinctly  darker,  varie- 
gated light  and  dark  green  often  with  some  orange;  one  specimen  was  prcdomi- 
nantl}^  orange.  In  both  regions,  the  sea-stars  were  found  on  the  under  surface 
of  rocks  between  tide-marks,  but  along  the  shore  near  Mt.  Lidgbird  the^^  were 
almost  equally  common  on  the  expo.sed  surfaces  of  the  rocks. 

In  1913,  I found  exigua  very  common  at  Erub,  an  island  in  Torres  Strait 
(see  H.  L.  Clark,  1921,  p.  97)  and  examined  nearly  COO  specimens  to  learn  the 
percentage  of  non-pentainerous  variants;  the  result  showed  that  92%  were  pen- 
tamerous,  C%  were  hexameroiis,  1.5%  were  tetramerous  and  3 specimens  had  7 
rays.  Conditions  at  Erub  were  very  favorable  apparently  and  the  sea-stars  grew 
to  a large  size,  the  largest  35  mm.  across,  as  compared  with  a maximum  of  25  mm. 
at  Lord  Howe.  (A  specimen  loaned  by  the  Australian  Museum  is  28  mm.  across). 
It  occurred  to  me  at  Lord  Howe,  that  eomparison  with  the  data  from  Erub  would 
be  interesting,  so  800  specimens  of  exigua  were  collected  at  North  Bay  and  1100 
along  the  shore  near  Mt.  Lidgbird.  The  result  is  interesting  but  not  extraordi- 
nary. At  North  Bay,  2.5%  of  the  specimens  were  non-pentamerous,2%  (17  speci- 
mens) being  hexamerous  and  .5%  (4  specimens),  tetramerous.  At  the  southern 
end  of  the  reef,  a trifle  more  than  2%  are  non-pentamerous,  exactly  one  in  a 
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hundred  being  hexamerous;  1 specimen  has  7 rays,  5 have  5.5  (i.e.  one  ambulacral 
furrow  is  forked  at  a greater  or  lesser  distance  from  the  mouth)  and  6 have  but 
4 rays.  It  is  odd  that  there  are  twice  as  many  hexamerous  individuals  at  North 
Bay  as  at  the  southern  reef  flat  but  the  numbers  involved  are  too  small  to  make 
the  apparent  fact  significant.  The  difference  between  the  Lord  Howe  population 
as  a whole  however,  and  that  at  Erub  is  perhaps  striking  enough  to  be  important. 
Evidently  variation  is  much  more  general  at  Erub  than  at  Lord  Howe,  both  6 and 
7 rayed  specimens  being  much  more  common  at  the  northern  island.  This  might 
perhaps  be  reasonably  construed  as  evidence  that  the  Lord  Howe  population  is 
younger  and  living  under  less  favorable  conditions  and  therefore  variants  are 
promptly  eliminated;  thus  supporting  the  view  that  it  has  been  introduced  from 
Port  Jackson  in  the  past  century. 


PaTIRIELLA  GUNNIl 

Astcrina  gunnii  Gray,  1S40.  Ann.  i\lag.  Nat.  Hist.,  6,  p.  2S9. 

Pafirirlla  gutiii  Verrill,  1913.  Ainer.  Jour.  Sci.,  35,  p.  484. 

A large  series  of  this  characteristic  Australian  sea-star  is  at  hand  consisting 
of  375  specimens,  ranging  in  diameter  from  3 mm.  to  75.  Of  the  375,  90%  (342) 
have  6 rays,  5%  (19)  have  7 rays,  while  S specimens  have  S rays  and  6 specimens 
have  but  5.  The  color  in  life  shows  extraordinary  diversity.  The  385  specimens 
come  from  the  following  places: 

Western  Australia:  Dongarra,  E.  W.  Bennett  leg.  et  don.  4 very  young  speci- 
mens. 

Garden  Island,  near  Fremantle,  October  14,  1929.  1 small 
adult. 

Rottnest  Island,  Point  Vlaming,  February,  1930,  Swan  and 
Drummond  leg.  E.  W.  Bennett  don.  1 very  small  7 
rayed  specimen,  3 mm.  across.  Found  on  seaweed. 
Rottnest  Island,  October,  1929.  1 very  small  specimen. 
Rottnest  Island,  1934.  Captain  B.  E.  Bardwell  leg.  et  don. 
10  specimens. 

Point  Peron,  October,  1929.  108  specimens. 

Bunbury,  October  26,  1929.  6 specimens. 

Bunkers  Bay,  January,  1930.  E.  W.  Bennett  leg.  et  don. 
174  specimens  of  all  sizes. 
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Ellenbrook  Beach,  January,  1930.  E.  W.  Bennett  leg.  ct  don. 
5 specimens. 

Hamelin  Bay,  January,  1930.  E.  W.  Bennett  leg.  ct  don. 
4 specimens. 

Exact  locality,  date  and  collector  uncertain  but  iindoulitcdly 
collected  between  Point  Peron  and  Hamelin  Bay.  51 
specimens,  adult  and  young. 

South  Australia:  Port  Willunga,  November  2,  1929.  1 small  adult. 

New  South  Wales:  Locality  ? Mr.  S.  Larnach  leg.  et  don.  2 young  specimens. 

Colloroy,  Long  Reef,  November  28,  1929.  7 adults. 

Patiriella  brevispina^  sp.  nov. 

Plate  22,  figs.  2-3 

Similar  to  gvnnii  aborally,  though  the  granules  on  the  plates  seem  a trifle 
lower  and  more  angular  when  dry  specimens  are  compared  side  by  side.  Oji  the 
oral  surface  all  spines  shorter  and  stouter  than  in  typical  (ninmi  and  there  are 
generally  fewer  to  a plate.  Actinal  intermediate  plates  with  very  short  spines, 
shorter  than  the  plate  that  carries  them  and  often  not  twice  as  long  as  wide;  on 
most  of  the  plates  there  are  two  such  stumpy  spines  but  near  the  oral  plates,  there 
is  only  a single  spine  to  a plate  and  the  large  plates  immediately  distal  to  the 
orals  may  have  Jione.  Adambulacral  plates  with  a furrow  series  of  2 short,  flat- 
tened, truncate  spines,  much  stouter  basally  than  at  tip;  on  the  first  2 or  more 
plates  there  are  3 such  spines  and  in  large  specimens  (R  = 40  mm.  or  more)  as 
many  as  6 or  S proximal  adambulacrals  have  3 spines;  on  the  surface  of  each 
plate  is  a single  stout  subambulacral  spine,  often  wider  at  tip  than  at  base  and 
only  2-4  times  as  long  as  wide.  Oral  plates  with  a similar  spine  on  the  surface, 
at  their  distal  end  and  a marginal  scries  of  4 (in  large  specimens,  5)  stout  blunt 
spines,  the  innermost  largest.  Color  in  life  ^^deep  purple,  or  brownish-crimson  or 
more  neai’ly  brown  (but  with  surprisingly  little  difference)  with  deep  orange  tube- 
feet.^^  Dry  specimens  iinicolor,  faded  but  with  a distinetl}^  purplish  tint  especially 
on  the  distal  part  of  the  rays.  The  largest  specimen,  which  was  uniform  deep 
purple  in  life,  now  has  the  disk  and  basal  part  of  rays  dull  orange  and  the  distal 
margins  and  the  distal  part  of  the  rays  light  violet. 

Holotype,  M.  C.  Z.  no.  3305,  dredged  in  5 S fms.  in  Koombana  Bay,  Bun- 
bury,  W.  A.,  October  26,  1929. 


^ hrevis  — short,  in  reference  to  the  remarkably  short  actinal  spines. 
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Our  attention  was  first  attracted  to  this  sea-star  by  its  handsome  purple 
color  quite  different  from  anything  we  had  noted  in  the  hundreds  of  gunnii  which 
we  had  seen  at  Point  Pcron  and  along  shore  at  Bunbury.  AMien  we  found  that  all 
of  the  Patiriellas  dredged  in  Koombana  Bay  agreed  in  this  striking  coloration, 
our  interest  was  quickened.  Subsequently,  Professor  Bennett  found  the  same  form 
at  Bunkers  Bay  and  Ellen  Brook  Beach,  which  he  kindly  sent  me  with  some  addi- 
tional specimens  of  large  size  from  Bunbury.  On  November  2,  1929,  while  collect- 
ing along  shore  during  low  tide,  at  Port  Willunga,  South  Australia,  I found  a very 
fine  specimen  of  this  sea-star  about  80  mm.  across.  No  specimens  from  further 
east  have  come  under  my  notice. 

The  material  in  hand  consists  of  20  specimens  ranging  from  17  to  nearly  90 
mm.  in  diameter.  There  are  2 specimens  with  7 rays  among  those  dredged  in 
Koombana  Bay.  There  is  room  for  considerable  doubt  w^hether  this  form  is  really 
a valid  species  or  merely  a variety  of  gunnii^  a species  which  shows  very  great 
diversity  in  color  and  considerable  in  spinulation.  But  the  more  I have  studied 
the  material  at  hand,  the  more  I feel  convinced  that  brevispina  is  consistently  and 
constantly  distinct.  Of  course  direct  study  of  the  question  at  Bunbury  or  some 
equally  good  localit}"  may  demonstrate  that  my  conviction  is  ill-founded. 

The  20  specimens  of  brevispina  at  hand  are  from  the  following  places: 
Western  Australia:  Bunbury,  Koombana  Bay,  5-8  fms.,  October  26,  1929.  14 

specimens,  small  adults  and  young. 

Bunbury;  gift  of  Bunbury  Naturalists  Club  through  Pro- 
fessor E.  W.  Bennett,  3 large  adults,  in  very  poor  condi- 
tion. 

Bunker's  Bay,  January,  1930.  E.  W.  Bennett,  leg.  et  don. 
1 large  adult ; very  poor. 

Ellen  Brook  Beach,  January,  1930.  E.  W.  Bennett.  1 small 
adult. 

South  Australia:  Port  Willunga,  November  2,  1929.  1 large  adult;  very  fine. 


Patiriella  nigra^  sp.  nov. 

Plate  21,  figs.  3^ 

Very  similar  to  P.  regularis  of  New  Zealand,  so  that  structural  differences  on 
which  any  weight  can  be  put  are  difficult  to  find.  Only  two  or  three  are  worth 


‘ 7iiger  — black,  in  reference  to  the  extraordinary  color  of  the  living  animal. 
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mentioning  and  it  is  quite  possible  that  these  are  inconstant  and  worthless. 
There  is  little  well-preserved  material  of  regularis  available  (although  a cotAqie  of 
VerriU’s  and  66  otlier  specimens  are  in  the  M.  C.  Z.  collection);  the  best  is  an 
adult  in  alcohol  and  some  small,  dry  adults  collected  in  ^^New  Zealand”  and  given 
to  the  ^Museum  by  Mr.  Stanley  L.  Larnach  in  1931.  These  specimens  permit  a 
careful  compai*ison  with  the  type  of  fiigra  which  is  in  perfect  condition,  and  the 
following  differences  are  tangible;  in  the  interradial  areas  the  aboral  plates  in 
regularis  carry  relatively  few  spinelets  (3-12)  and  this  group  rapidly  becomes 
crescentic  as  one  passes  inward  from  the  margin,  and  subtends  a large  papula; 
in  nigra,  these  plates  carry  large  dense  groups  of  spinelets  (12-15  or  more)  which 
cover  the  area  closely  and  do  not  become  crescentic  until  well  up  on  the  disk; 
again,  the  large  inner  marginal  spines  on  the  oral  plates  are  distinctly  flatter  and 
more  abruptly  truncate  in  nigra  than  in  any  specimen  of  regularis  1 have  seen; 
finally  the  2 furrow  spines  in  nigra  are  more  nearly  equal,  more  enlarged  at  base 
and  more  acute  at  tip  then  in  regularis. 

These  differences  taken  by  themselves  alone  would  not  warrant  the  estid)- 
lishmeiit  of  even  a named  variety  but  in  connection  with  the  locality  where  taken 
and  the  extraordinary  color  in  life,  it  is  justifiable  to  use  a distinctive  name. 
Color  in  life,  black,  'Toal  black”  according  to  my  field  notes;  it  was  certainly  not 
a dark  green  or  greenish-black  nor  a deep  pui-plish-black,  but  simply  a dead 
black;  the  lower  surface  was  dusky.  After  killing  in  corrosive-formalin  and  dry- 
ing, the  lower  surface  became  museum  color  around  the  margins  but  suffused 
with  green  inwardly  from  a definite  boundaiy  about  5 mm.  from  the  margin; 
the  aboral  surface  is  dark  green  for  10-15  mm.  inward  from  margin  and  then 
becomes  rather  abruptly  brown-orange. 

flolotype,  M.  C.  Z.  no.  3311,  from  under  surface  of  a rock  fragment  near 
western  margin  of  reef-flat  at  Neds  Beach,  Lord  Howe  Island,  April  22,  1932. 

On  the  evening  of  April  21,  1932,  at  a social  gathering,  a resident  of  Lord 
Howe,  herself  an  enthusiastic  collector  of  marine  animals  (particularly  shells), 
asked  me  if  we  had  found  ^bhe  black  starfish.”  Incredulously  I replied  that  I had 
never  seen  or  heard  of  such  an  animal  l)ut  she  assured  me  that  she  had  found 
them  at  very  low  tides,  although  they  seemed  to  be  (piite  rare;  they  were  to  be 
found  clinging  to  the  underside  of  rock  fragments  and  were  ^bpiite  l)lack  all 
over.”  ]\Ir.  Livingstone  and  I discus.sed  the  matter  later  and  agreed  that  she  must 
have  something  else  in  mind  than  a sea-star.  But  the  very  next  day,  while  mak- 
ing what  was  expected  to  be  my  last  visit  to  Neds  Beach,  I turned  over  a rock 
fragment  near  the  western  edge  of  the  reef-flat  and  there  was  a lieautiful  specimen 
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of  a perfectly  black  sea-star!  The  next  day  three  of  us  worked  for  three  hours  on 
the  same  and  adjoining  parts  of  the  reef-flat  but  in  vain,  no  second  specimen  was 
secured.  And  the  following  day  we  bade  adieu  to  Lord  Howe. 

At  the  Australian  ^^Iiiseum,  the  following  week,  Livingstone  showed  me 
three  specimens  of  Patiriella  from  Lord  Howe  Island,  but  they  had  all  been  pre- 
served in  alcohol  and  hence  are  simply  museum  color;  there  is  no  means  of  know- 
ing what  the  color  in  life  may  have  been.  iVccording  to  Farquhar  (1895,  p.  197), 
the  New  Zealand  species  reguku'is  shows  great  diversity  in  color,  ‘^greenish-gray/^ 
“yellow,  orange,  purjfle,  dull  green  variegated  with  yellow,”  “dark  purple  and 
many  shades  of  blue.”  Of  course  if  further  collecting  at  Lord  Howe  reveals  speci- 
mens of  Patiriella  which  are  not  black,  the  status  of  nigra  will  he  veiy  dubious, 
yet  the  crowded  spinulation  of  the  interradial  areas  may  warrant  its  retention  as 
a variet}\  The  holotype  is  an  almost  perfect  pentagon  with  R = 27-28  mm.  and 
r = 21;  the  vertical  diameter  is  10  mm.  Thanks  to  Mr.  Livingstone,  one  of  the 
specimens  from  Lord  Howe  in  the  Australian  Museum  is  at  hand.  It  lias  R =35 
mm.;  the  spinulation  of  the  interradii  is  dense  and  it  may  properly  be  considered 
an  example  of  nigra. 


Nepantiiia  belcheri 

Asierina  (Xcpaiiihia)  hclchcri  Perrier,  1S70.  Arch.  Zool.  Exp.,  5,  p.  240  (320  of  reprint). 
Ilenricia  hderaciis  H.  L.  (Tvrk,  1909.  ]\Ieni.  Austral.  ]Mus.,  4,  p.  .j30. 

Nepanthla  pohjplax  Doderlein,  1926.  K.  Svenska  Vet.-Aka<l.  Hamll.  (3)  2,  no.  (i,  p.  20. 

The  determination  of  the  s^^stematic  position  of  the  Ncpanthias  which  were 
taken  at  Lord  Howe  Island,  and  of  specimens  in  the  Australian  Aluseum,  loaned 
for  identification,  has  caused  me  a great  deal  of  per]3lexity.  The  best  solution  — - 
the  only  one  really  satisfying  — is  to  call  them  all  a single  species  and  aj^ply  to 
them  the  name  belcheri  Perrier,  validated  in  1884  by  Bell.  Having  presumably 
examined  the  t^q^es  in  the  British  Aluseum,  Bell  assigned  to  beleheri  a specimen 
from  Port  Jackson)  thus  fixing  a definite  locality  for  the  species.  As  he  does  not 
suggest,  in  his  exasperatingly  brief  inference,  that  his  specimen  had  other  than 
7 arms  (the  number  given  l^y  Perrier  as  characteristic  of  the  species)  l^iit  does 
state  that  it  had  4 madreporites,  Bell  has  added  but  very  little  to  our  knowledge 
of  the  species.  Doderlein  based  his  species  polyplax  on  a single  specimen  of  Nejian- 
thia  from  “Rockhampton”  (presumably  Queensland)  which  had  6 rays  and  6 
madreporites.  This  striking  symmetry  seemed  to  him  sufficient  ground  for  the 
establishment  of  a new  species.  But  material  from  Lord  Howe  Island  shows  that 
no  reliance  can  be  placed  on  the  number  of  either  arms  or  madreporites.  Doder- 
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lein's  admirable  figures  lead  me  to  identify  his  species  with  the  one  occurring  at 
Port  Jackson  and  Lord  Howe  Island. 

Placing  this  typical  Nepanthia  in  the  genus  Henrieia  is  the  most  absurd 
mistake  of  which  I have  been  guilty  in  all  my  work  on  Eehinodernxs  and  is  of 
course  inexcusable.  It  can  be  accounted  for  only  by  my  unfamiliarit}^  with 
Xepanthia  and  overfamiliarity  with  Henrieia  in  1909. 

This  sea-star  is  one  of  the  characteristic  eehinoderms  of  Lord  Howe  where  it 
occurs  on  both  sides  of  the  island  under  rock  fragments.  Symmetrical  specimens 
are  rare;  nearly  all  show  evidence  of  autotomy  to  a greater  or  less  degree.  The 
color  in  life  is  an  inconspicuous  dark  dull  green  indistinctly  speckled  orally  with 
reddish.  The  color  is  fugacious  and  dry  specimens  are  usually  museum-color; 
occasionally  however  a specimen  shows  a marked  purplish  rose-color  which  per- 
sists for  years. 

It  is  a literal  truth  that  no  two  of  the  50  specimens  at  hand,  nearly  all  from 
l.ord  Howe  Island  (4  being  on  loan  from  the  Australian  ^luseum),  are  exactlj^ 
alike  in  number,  size  and  form  of  arms,  and  in  number  of  madreporites.  Appar- 
ently 6 is  the  normal  luiinber  of  arms  as  27  specimens  show  that  number,  while 
only  8 individuals  have  7,  7 have  5,  3 have  but  4,  1 has  8,  1 has  but  3,  and  1 is  a 
single  arm  isolated  but  obviously  in  process  of  growth  to  become  a '^comeL’  such 
as  are  common  in  the  autotomous  reproduction  of  Linckia  guildingii.  Perfect 
^Tomets'^  in  helcheri  are  by  no  means  rare;  one  of  the  most  typical  consists  of  an 
arm  12  mm.  long  and  5.5  mm.  wide,  with  5 little  arms  about  4 mm.  long  radiating 
symmetrically  from  the  oral  end.  Another  very  symmetrical  specimen  consists  of 
an  arm  IS  mm.  long,  from  the  oral  end  of  which  radiate  4 arms  10  mm.  in  length. 
The  3-rayed  specimen  is  obviously  a hexamerous  specimen  so  recently  divided  by 
autotom}"  that  new  rays  have  not  yet  become  distinctly  differentiated  though 
growing  tissue  is  evident.  The  8-armed  specimen  has  2 arms  IG-IS  mm.  long  and 
5,  11-12  mm.,  while  the  eighth  arm,  projecting  only  4 mm.  from  the  disk  margin 
is  ob\4ously  a supernumerary  bud  crowding  in  between  two  normal  arms.  As 
already  stated  symmetrical  specimens  are  rare;  there  are  2 perfectly  symmetrical 
pentamerous  specimens,  with  R = 10  and  17  mm.  respectively;  the  smaller  has  2, 
the  larger,  4 madreporites.  A symmetrical  hexamerous  specimen  with  R = 30-32 
mm.  is  the  largest  specimen  of  helcheri  that  we  found  at  Lord  Howe.  It  is  not 
perfectly  symmetrical  however  for,  though  there  are  6 properly  placed  madre- 
porites, one  is  twice  as  large  as  the  others  and  is  divided  into  two  nearly  distinct 
plates.  A 7-armed  specimen  with  R = 22-25  mm.  is  almost  perfectly  symmetrical 
as  there  are  7 madreporites  of  equal  size  located  one  in  each  interradius. 
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Aside  from  the  number  of  rays  and  madreporites  this  species  is  easily  dis- 
tinguished from  brevis  by  the  fewer  and  coarser  spines  making  up  the  oral  and 
adambulacral  armature;  in  belcherij  the  larger  ones  are  thickened  at  tip  and  blunt 
— which  is  not  the  case  in  brevis. 

Specimens  of  bdeheri  from  the  mainland  coast  of  Australia  do  not  seem  to  be 
common.  One  was  secured  by  the  Great  Barrier  Reef  P]xpedition  and  was  as- 
signed by  Livingstone  (1933,  p.  262)  with  frank  skepticism  to  ^^(?brevis).^^  He 
makes  no  reference  to  pohjpla.v  Doderlein  and  probably  had  not  at  the  time  of 
writing  seen  that  author’s  figures.  There  are  at  hand  2 specimens  loaned  by  the 
Australian  Museum  which  were  taken  at  the  mouth  of  Lane  Cove  River,  Port 
Jackson,  many  years  ago  and  are  listed  by  ^^^litelegge  (18S9,  p.  201)  as  ^d^atiria 
crassa  Gray.”  Years  later,  I (1925,  p.  2)  recorded  a specimen  in  the  Stockhohn 
Museum  from  Lane  Cove  River  and  corrected  Yliitelegge’s  identification  of  the 
species,  pointing  out  that  the  Lane  Cove  River  specimens  were  identical  with 
those  from  Lord  Howe  Island,  which  I carelessly  persisted  in  calling  ^Tlenricia.” 
The  Stockholm  specimen  has  7 nearly  equal  arms,  about  35  mm.  long;  it  is  prob- 
ably one  of  Dr.  Ramsay’s  original  series. 

Excepting  the  recently  secured  material  from  Lord  Howe  Island,  all  of  the 
specimens  at  hand  are  old  ones  and  the  spinelets  are  more  or  less  rubbed  off, 
especially  on  the  disk  and  basal  part  of  rays,  but  aside  from  this  artificial  loss  of 
spinelets  the  appearance  of  the  two  largest  individuals  indicates  that  after  R =30 
mm.  (or  thereabouts)  the  spinelets  are  gradually  replaced  aborally  by  fewer, 
shorter  and  coarser,  pointed  outgrowths  of  the  plates  giving  them  a rougher  coat 
and  leaving  the  aboral  surface  of  the  animal  relatively  bare  and  not  at  all  ''vel- 
vety.” Even  on  the  oral  surface  a change  to  fewer  and  shorter  spinelets  is  evi“ 
dent,  but  in  the  interradii  and  on  the  sides  of  the  rays  it  is  not  very  noticeable. 

In  order  to  summarize  our  present  knowledge  of  Xepanthia,  and  set  out  the 
characters  which  apparently  distinguish  the  various  species,  including  the  new 
ones  described  beyond,  the  following  key  is  offered  as  a beginning  towards  a 
satisfactory  understanding  of  the  genus. 


Key  to  the  Species  of  Nepayithia 

A.  Arras  long;  R = 5-6r 

A sraall  supplemental  plate  proximal  to  each  papula;  furrow  spines,  S-10;  R a little 

more  than  6r macutafa 

No  conspicuous  supplemental  plates  proximal  to  papulae;  fiurow  spines,  5 or  6;  R 
rather  less  than  6r fetuiis 
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Arms  short;  R = 3-4r  =•=. 

B.  Rays  5,  swollen  at  base,  then  rather  abruptly  smaller;  inadreporite  single 

suffarcinata 

Bb  Not  as  above. 


C.  Rays  G or  7 (rarely  5 or  S),  short  and  thick  in  adults;  madreporites  2-S;  autot- 
omy  occurs  very  generally;  adaiiibulaeral  armature  with  about  5 furrow 
spines helchcrl^ 

Cb  Rays  typically  5 (occasionally  6,  very  rarely  7);  inadreporite  usually  single, 
2 or  3 in  multiradiate  individuals;  autotomous  only  when  young;  furrow- 
spines  more  than  5. 

D.  Aboral  plates  densely  clothed  with  minute  spinelets,  almost  like  velvet; 
innermost  oral  spine  not  notable. 

Aboral  skeleton  with  numerous,  short,  wide  crescentic  plates,  not  ar- 
ranged in  very  regular  longitudinal  series  except  near  tip  of  arms. 
Adainbulacral  and  oral  armature  of  numerous  very  slender,  acute 

spines brevis 

Aboral  skeleton  with  fewer,  longer,  narrower,  more  crescentic  plates  in 
very  regular  series;  adambulacral  and  oral  armature  of  fewer,  coarse, 
blunt  spines variabilis 

I)b  Aboral  plates  with  fewer,  coarser  spinelets,  not  at  all  velvety;  innermost 
spine  conspicuously  large,  flattened  and  acute rnagnispina 


Of  the  above  7 supposedly  valid  and  properly  defined  species,  5 are  in  the 
present  collection  — 2 previously  known  species  from  nortlieastcrn  and  eastern 
Australia  and  3 hitherto  undescribed  species  from  the  northwestern  coast.  On 
the  western  coast  Xepanthia  seems  to  be  replaced  by  Parasterina.  Sladen’s 
species  siiffardnahi  like  joubini  is  non-Australian.  No  specimens  of  either  species 
have  come  under  my  eyes. 


Nepanthia  brevis 

Asicrina  {Xcpcwtkia)  brevis  Perrier,  1S7G.  Arch.  Zool.  E.^).,  5,  p.  241  (321  of  reprint). 
Xepanihia  brevis  Sladen,  1SS9.  “(Miallenger”  Ast.,  p.  3S7. 

This  is  the  best  known  of  the  species  of  Nepanthia  as  it  has  been  taken  re- 
peatedly in  Torres  Strait  and  on  the  coast  of  nortliern  Queensland.  As  it  has  been 
figured  by  Bell  (1SS4)  and  by  myself  (1921),  there  is  little  occasion  for  discussion 
of  it  here.  Specimens  in  the  Australian  Museum,  kindly  sent  to  me  for  study, 
show  considerable  diversity  in  form  and  in  spinnlation  but  in  view  of  the  fact  that 
these  characters  are  profoundly  affected  by  the  condition  of  the  specimen  when 
killed  (whether  contracted  or  relaxed  and  to  how  great  a degree)  and  by  the 

* Koehler’s  speeies  from  Cochin  China  is  so  near  to  belcheri,  no  way  of  distinguishing  them  is 

available.  Koehler  himself  makes  no  reference  whatever  to  belcheri. 
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method  of  killing  and  preservation,  it  would  be  absurd  to  try  and  distinguish 
species  on  such  trivial  details.  It  may  be  well  however  to  record  certain  devia- 
tions from  typical  for  tlie  use  of  future  students.  A normal  adult  specimen  of 
brei>is  has  5 arms  and  1 madrcporite;  R =40  mm.  withrabout  one-third asmiich; 
the  arms  are  blunt  with  the  width  near  middle  about  one-fifth  R and  near  tip, 
practically  the  same;  at  base  the  width  is  about  equal  to  r.  Some  variations  from 
this  normal  form  are  as  follows:  a specimen  from  Port  Curtis,  Queensland,  has 
R =30  mm.  =*=  and  r and  br,  at  all  points  (except  the  very  tip  of  arm)  nearly  or 
quite  9 mm.  On  the  other  hand  a specimen  in  the  Australian  }Juseum  (J  5151) 
has  arms  45-50  mm.  long  with  r = 15,  and  br  = 14,  10  and  7 mm.  at  base,  middle 
and  near  tip.  ]\lost  specimens  have  5 arms  and  a single  madreporite,  but  two  of 
the  series  at  hand  have  G arms  and  a veiy  small  and  irregular  specimen  has  7;  of 
tlie  two  with  C arms,  one  has  4 madreporites  and  the  other  3,  while  the  little 
7-armed  individual  lias  3 very  small  ones.  One  of  the  0-armed  specimens  has 
tapering  and  somewhat  pointed  arms,  but  it  is  hard  to  tell  how  much  this  is  due 
to  the  method  of  drying.  The  most  constant  character  of  brevis  seems  to  be  the 
long  and  very  numerous  slender  spines  making  up  the  adambulacral  and  oral 
armatures. 

Tlie  discovery  of  brevis  at  Darwin  was  one  of  the  interesting  results  of  our 
collecting  there  as  the  range  is  thus  extended  far  to  the  west.  The  4 specimens 
dredged  at  the  Shell  Islands  are  very  typical  but  the  little  7-armed  Nepanthia 
picked  up  on  the  beach  at  East  Point  is  certainty  an  extreme  variant,  though  there 
is  no  good  reason,  save  the  number  of  arms,  for  declining  to  call  it  brevis. 

The  20  specimens  of  this  species  at  hand  range  from  R =12  to  R=55  mm. 
They  come  from  the  following  stations: 

Queensland:  Port  Curtis,  Rat  Island.  Ward  and  Boardinan  leg.  4 specimens, 
loaned  by  the  Australian  Museum. 

Port  Denison.  4 specimens,  loaned  by  the  Australian  Museum. 

At,  and  in  vicinity  of  Thursday  Island,  1928.  Melbourne  Ward 
leg.  5 specimens.  Loaned  by  Australian  Museum  (nos.  5147- 
5151). 

Northern  Territory:  Darwin,  near  Shell  Islands,  2-3  fms.,  July,  1929.  4 speci- 
mens, 1 adult. 

Darwin,  near  East  Point,  washed  up  on  beach.  1 very 
young  specimen  with  7 rays. 

Locality  unknown.  2 specimens  without  labels  or  numbers.  Loaned  by  Aus- 
tralian Museum. 
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Nepanthia  magnispina^  sp.  nov. 

Plate  20,  figs.  1-2 

Rays  5,  but  onl}^  3 are  normal,  2 at  one  side  being  very  small,  growth  having 
only  just  begun;  whether  this  is  the  result  of  autotoni}^  or  of  an  accident  is  not 
clear.  R = 1S,  28  and  32  mm.;  r = 9;  br  = 9-ll  nnin;  arms  high  at  base,  about  7.5 
mm.  Aboral  skeleton  made  up  of  more  or  less  crescentic  plates,  about  as  wide 
as  long,  arranged  in  fairly  definite  longitudinal  series;  they  are  relatively  narrower 
and  longer  than  in  brevis;  the  spiniferous  ridge  is  narrow,  more  or  less  curved,  and 
carries  a dozen  or  more  short,  sharp,  glass}"  spinelets;  the  surface  is  thus  only 
sparsely  co^'ered  and  is  not  in  the  least  ‘S"elvety.^^  Inferomarginal  plates  rela- 
tively large  and  conspicuous  forming  a very  definite  margin  to  the  rays.  No 
madreporite  is  present  hut  its  absence  is  pi'obably  accidental. 

Aetinal  intermediate  plates  in  5 or  G series  at  base  of  ray  but  the  two  outer- 
most series  contain  onl}"  1 or  2 plates  each;  the  next  series  contains  7 or  S ])lates, 
the  next  has  35  plates  and  reaches  nearly  to  the  arm-tip;  the  innermost  has  as 
man}"  plates  as  there  are  adambulacrals  and  accompanies  that  series  to  the  tip 
of  the  arm.  All  aetinal  plates  carry  a tuft  of  short,  sharp,  divergent,  glassy 
spinelets.  Adambulacral  plates  with  a furrow  series  of  4 or  5 divergent  spines, 
which  are  neither  slender  nor  stout,  but  the  middle  3 are  about  as  long  as  the 
plate  margin  and  have  opaque  blunt  tips;  back  of  the  furrow  series  is  a second 
similar  series  of  slightly  smaller  spines  and  on  the  surface  of  the  plate  are  a few 
(1-G)  much  smaller  spinelets.  Oral  plates  each  with  5 or  G marginal  spines 
similar  to  the  largest  furrow  spines  but  the  innermost  is  abruptly  largest,  1.5-2 
mm.  in  length,  flattened  but  quite  acute.  Color,  the  usual  yellowish-brown  of 
museum  material;  color  in  life  was  not  recorded. 

Holotype,  M.  C.  Z.  no.  3320,  from  Augustus  (or  Champagay)  Island, 
northern  Western  Australia,  October,  1933.  Captain  Beresford  E.  Bardwell  leg. 

This  was  the  only  Nejianthia  secured  by  Captain  Bardwell  and  was  sup- 
posed to  be  the  species  common  at  Broome  but  even  a hasty  examination  showed 
it  could  not  be  placed  there.  It  was  then  thought  to  be  brciis  but  it  is  even  more 
different  from  that  species,  particularly  in  the  adambulacral  and  oral  armature. 
It  is  therefore  necessary  to  give  it  a distinctive  name  and  await  further  material. 

‘ magnus  = h\g  V spmus  — a spine,  in  reference  to  the  innermost  oral  spine,  wliich  is  unusually  con- 
spicuous. 
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Nepanthia  tenuis^  sp.  nov. 

Plate  20,  fig.  3 

Rays  5,  slender,  terete  and  blunt,  flattened  orally.  R = G4  mm.,  r and  br=  11 
mm.;  henee  R is  a little  less  than  G r or  br.  Aboral  surfaee  eovered  with  very 
numerous  small  plates;  on  the  disk  and  along  the  median  area  of  eaeh  ray  most 
of  these  plates  are  ereseentie  and  subtend  a papula  but  elsewhere  they  are 
rounded  quadrangular;  there  is  no  small  plate  proximal  to  each  papula;  along  the 
sides  of  the  arms  the  plates  form  more  or  less  regular  longitudinal  series.  All 
plates  are  densely  eovered  with  minute,  short,  glassy  spinelets,  easily  rubbed 
off  in  handhng  the  dry  speeimen.  Papulae  large  and  numerous  extending  in 
several  series  to  the  tip  of  the  arm.  ^^ladreporite  single,  large,  about  as  far  as 
its  own  diameter  from  the  eenter  of  the  disk. 

Both  supero-  and  inferomarginal  plates  are  small  and  form  no  very  well- 
defined  boundary  to  the  aboral  surfaee.  Aetinal  intermediate  plates  in  about  7 
series  of  whieh  the  3 innermost  extend  nearly  or  quite  to  the  tip  of  the  arm; 
the  series  adjoining  the  ambulacral  furrow  is  made  up  of  mueh  the  largest 
plates;  all  aetinal  plates  are  densely  eovered  with  spinelets.  Adambulaeral  arm- 
ature of  a furrow  series  of  5 or  G relatively  thiek,  blunt  spines,  a little  longer  per- 
haps than  the  adambulaeral  plate  itself;  baek  of  that  is  a second  and  usually 
a third  series  of  similar  but  slightly  smaller  spines,  while  on  the  outer  end  of 
the  plate  are  some  spinelets  like  those  on  the  aetinal  plates.  Eaeh  oral  plate 
with  a marginal  series  of  10-12  long  spines,  similar  to  the  furrow  spines  but 
longer;  on  the  surfaee  of  the  plate  is  a large  compaet  group  of  a dozen  spines  or 
more. 

Color  in  life:  ^flight  gray  with  an  indefinite  whitish  area  on  distal  half  of 
arm,  with  irregularly  seattered  small  fleeks  of  deep  green;  there  is  a reddish 
tinge  to  the  gray  and  there  are  seattered  white  plates  on  basal  half  of  arm. 
Lower  surfaee  white  with  a few  seattered  fleeks  of  dull  green  along  ambulaera.’' 
The  dried  speeimen  is  uniformly  museum-eolor. 

Holotype,  M.  C.  Z.  no.  3321,  from  Roe  Bank,  4 fins.,  outside  Roebuek  Bay, 
Broome,  W.  A.,  sand,  shells  and  nulUpore,  June  20,  1932. 

Tills  fine  Nepanthia,  more  like  inaculata,  the  genotype,  than  any  of  the  other 
species  is  readily  distinguished  by  the  character  of  the  dorsal  skeleton  and  the 

' tenuis  — slender,  in  reference  to  the  arms  which  are  so  much  more  slender  than  in  the  common  Nepan- 
thia of  the  same  region. 
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adambulaeral  armature.  Fortunately  Slaclen  (1SS9)  was  wise  enough  to  give 
figures  of  tliese  features  as  they  are  in  maculatcty  so  that  in  spite  of  the  rarity 
of  that  species  it  is  possible  to  understand  easily  how  difYerent  from  it  the  West- 
ern Australian  species  is.  That  knuis  is  not  common  at  Broome  is  evident  from 
the  facts  that  we  did  not  meet  with  it  at  all  in  1929,  there  are  no  specimens  in 
the  ^Museums  at  either  Perth  or  Sydney  and  in  1932  we  only  secured  2 specimens 
besides  the  holotype.  These  are  both  much  smaller;  one  has  R=45  mm.  while 
in  the  other  it  is  about  38. 


XePANTHIA  VARIABILIS^  Sp.  UOV. 

Plate  10,  figs.  4-5.  Plate  20,  figs.  4-5 

Rays  5,  rarely  G in  adults,  rather  stout,  more  or  less  taiiering.  R = G0  mm., 
r and  br  = 13;  hence  R = about  4.5r  or  I)r.  While  these  measurements  of  the 
holotype  are  t}^])ical  there  is  eonsideralde  diversity  on  both  sides  of  this  normal 
form.  Aboral  skeleton  as  in  brevis^  and  other  typical  meml)ers  of  the  genus  — 
crescentic  plates  on  median  area  of  arms,  with  rounded  cpiadrilateral  plates  in 
longitudinal  series  on  the  sides.  8])iniferous  ridges  on  the  plates  well  developed 
and  well  covered  with  little  spinelets  but  owing  to  the  breadth  and  depth  of 
the  areas  between  the  ridges  the  aboral  surface  is  not  smooth  or  velvety. 
Papulae  large  and  numerous,  all  over  sides  and  top  of  arms.  Madreporie  plate 
single,  rattier  large,  nearer  to  center  of  disk  than  to  margin;  when  there  are 
6 arms,  there  are  2 or  3 madreporites,  but  in  small  individuals  (R  less  than  15 
mm.)  it  is  usually  hard  to  find  any  madreporite  at  all. 

Marginal  plates  small  but  inferomarginals  are  easily  distinguishable  and 
form  a definite  boundary  to  the  oral  surface.  Actinal  intermediate  plates  in 
about  7 series  at  very  base  of  ray  but  only  4 series  extend  to  middle  of  ray  and 
of  these  only  the  innermost  goes  clear  to  the  tip  of  the  arm.  Each  actinal  plate 
is  closely  covered  with  a dense  coat  of  small  spinelets.  Adambulaeral  armature, 
much  as  in  tenuis  — a furrow  series  of  5 or  G relatively  stout,  blunt  spines,  a 
similar  slightly  smaller  series  l^ack  of  it,  in  wliich  the  individual  spines  are  com- 
monly stouter  (at  least  near  base  of  arm)  than  those  of  the  furrow  series;  the 
remainder  of  the  plate  is  covered  by  a third  series  of  spines,  or  by  little  spinelets 
or  by  both.  Each  oral  plate  has  about  S marginal  spines,  much  like  those  in  the 

^ lariahilis  — marked  by  diversity,  in  reference  to  the  remarkable  diversity  in  form  and  color  which 
this  sea-star  exhibits. 
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furrow  series  of  the  proximal  adainbulacrals  but  longer;  on  the  surface  of  the 
plate  is  an  elongated  cluster  of  more  or  less  similar  spines. 

Color  in  life,  veiy  diversified  and  often  brilliant;  the  dry  specimens  are 
usually  museum-color  but  many  show  blotches  of  dusky  and  these  are  quite 
conspicuous  in  some  of  the  smaller  specimens. 

Holotype,  M.  C.  Z.  no.  3323,  from  Broome,  W.  A.,  August,  1929. 

The  diversit}^  of  this  sea-star  is  really  extraordinary.  As  regards  form, 
differences  in  the  slenderness  of  the  rays,  in  the  degree  to  which  they  taper,  in 
the  blunt  ness  or  acuteness  of  the  tip,  in  their  relative  height  at  base  and  even  in 
their  number  lead  to  remarkably  un like-looking  specimens.  In  color,  the  diver- 
sity is  even  more  notable,  so  great  as  to  be  almost  unbelievable.  A few  extracts 
from  my  field  notes  will  make  this  evident:  ^A'ariegatcd,  white,  light  orange- 
brown  and  liver-brown;'’  “variegated  greens  and  whitish,  rather  like  brevis;'' 
“bright  red,  adambulacral  spines  black,  just  the  very  tips  almost  white,  tube- 
feet  white  with  tips  almost  black;”  “light  fawn  color  with  a very  few  (about  5) 
irreguk  ir  small  blotches  of  liright  dark  brown,  oral  and  adambulacral  spines  deep 
green;”  “disk  and  base  of  rays  aborall}'  bright  light  violet,  madreporite  pale 
green,  remainder  of  rays  variegated  whitish  and  light  brown  with  a few  widely 
scattered  irregular  small  blotches  of  crimson;  oral  surface  near  margin  pale 
fawn  color  but  near  mouth  and  grooves  the  tufts  of  spinelets  are  rusty;  oral  and 
adambulacral  spines  deep  green;”  “vaiiegated  whitish  and  light  brown  (some 
blotches  are  black  brown)  with  irregular  blotches  of  bright  rose-color,  lower  sur- 
face fawn  and  rust-color,  oral  and  adambulacral  spines  green;”  “variegated 
white  and  red-violet,  oral  surface  pale  pink-brown  (almost  salmon)  with  oral 
and  adambulacral  spines  and  adjoining  spinelets  deep  blue-green  in  sharp 
contrast;”  “white  mottled  with  black  especially  on  disk  and  base  of  arms  with 
a very  few  inconspicuous  blotches  of  purple-brown,  madreporite  cream-color;” 
“bright  orange-red  with  center  of  disk  vermilion,  distal  portion  of  arms  varie- 
gated with  cream-color  and  vermilion,  oral  surface,  orange,  oral  and  adambulacral 
spines  more  or  less  brown  distally;”  “almost  rose-red.” 

Most  of  the  above  specimens  were  collected  along  shore  in  Roebuck  Bay, 
August  26,  1929,  but  a few  were  dredged.  In  their  present  dry  condition  there 
is  still  considerable  diversity  but  the  majority  are  museum  color  of  a darker  or 
lighter  shade;  some  show  distinct  blotches  of  dusky  or  dull  reddish,  some  have 
a reddish  or  purplish  tinge  and  one  small  specimen  is  a rather  bright  rose-red 
aborally. 

Growth  changes  are  interesting.  All  specimens  with  R =13  mm.  or  less  are 
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either  symmetrically  hexamerous  (3  specimens)  or  have  obviously  undergone 
autotomous  division  (4  specimens);  of  the  latter,  3 have  2 large  and  4 small 
arms  and  one  has  2 large  and  3 smaller  arms.  Another  specimen  is  almost  a 
^^comet’^  having  one  arm  with  R = 16  mm.  and  5 additional  arms  with  R— 7-12 
mm.  All  other  specimens  with  R=I5  mm.  or  more  are  symmetrical  peir 
tainerous  specimens  except  a few  that  are  obviously  regenerating  one  or  more  rays 
lost  by  accident  of  some  kind,  and  three  individuals  which  each  deserve  a word 
of  comment;  one  is  a perfectly  tetramerous  individual  (with  R=30mm.);  one 
is  a hexamerous  adult  with  11=42-52  mm.;  and  one  is  a hexamerous  specimen 
in  which  R =30  mm.  in  two  adjoining  arms  and  23-25  mm.  in  the  other  4,  un- 
doubtedly a case  in  which  a hexamerous  adult  is  developing  after  autotomy 
and  interesting  as  showing  that  hexamerous  specimens  do  not  necessarily  arise,  as 
might  be  supposed,  from  the  3-armed  half  (after  autotoni}'”  of  a 5-armed  specimen) 
giving  rise  to  3 additional  arms  instead  of  2.  Mortensen  (1933,  p.  27G)  has 
given  it  as  his  opinion  that  “the  idea  that  species  normally  G-armed  and  self- 
dividing  as  young  transform  into  5-arined,  non-dividing  adult,  is  a mistake  — 
for  Asteroids  as  well  as  Ophiuroids.'^  In  my  opinion,  my  good  friend  is  mistaken 
— the  present  species  of  Nepantliia  seems  to  me  to  be  unquestionably  one  in 
which  young  hexamerous  individuals  give  rise  through  autotomy  to  symmetrical, 
non-dividing  pentamerous  adults.  Occasionally  hexamerous  adults  arise  but 
they  are  the  rare  exception. 

Another  growth  change  that  deserves  some  comment  is  in  the  abundance 
and  distribution  of  the  spinelets  on  the  aboral  plates.  Orally  the  changes  are 
less  noticeable.  In  all  young  specimens,  until  the  arms  are  20-25  inm.  long  the 
larger  aboral  plates  are  well-covered,  though  not  densely  so,  with  the  usual 
minute  spinelets  and  the  smaller  plates  have  a more  or  less  evident  tuft  of  the 
same.  As  growth  proceeds  however  and  size  increases,  we  find  two  divergent 
tendencies.  In  some  individuals,  usually  (but  not  always)  those  with  wide, 
blunt  arms,  the  spinelets  seem  to  increase  but  little  in  number  and  hence  occupy 
only  the  raised  portion  of  the  expanding  plates,  and  at  the  same  time,  they  in- 
crease in  size  particularly  in  thickness  at  base;  the  surface  of  the  adult  thus 
becomes  rougher,  with  the  individual  plates  increasingly  conspicuous.  On  the 
other  hand  in  some  individuals,  usually  with  slender  tapering  arms,  the  spinelets 
increase  greatly  in  number  and  cover  the  plates  large  and  small  so  completely 
that  the  surface  assumes  a ^‘velvety^’  appearance  and  feeling.  The  difference 
between  the  two  extremes  is  striking  but  as  it  is  not  associated  with  other  dis- 
tinguishing characters  and  as  there  are  many  intermediate  specimens,  it  can  be 
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regarded  only  as  ^^individiial  diversity/^  It  suggests  however  tliat  two  allied 
but  quite  distinct  species  might  arise  very  easily  and  naturally  by  some  change 
in  environment  that  led  to  a keener  struggle  for  survival. 

This  is  one  of  the  common  and  characteristic  sea-stars  of  the  Broome  area. 
We  did  not  find  it  at  Cape  Leveque  but  it  occurs  at  False  Cape  Bossut  and  in 
Lagrange  Bay.  There  are  51  specimens  at  hand,  the  largest  having  R =64-67  mm. 


Parasterina  crassa 

Paiiria  ? crassa  Gray,  1S47.  Proc.  Zool.  Soc,  Loudon,  p.  S3. 

Parasterina  crassa  Fisher,  190S.  Smithson.  Misc.  Coll.,  52,  p.  90. 

On  October  7,  1929,  wc  spent  a most  interesting  day  at  Geraldton,  W.  A., 
and  among  the  echinoderms  collected  along  shore  were  two  small  Nepanthia-like 
sea-stars,  which  prove  to  be  young  examples  of  Gray’s  species.  They  show  a dis- 
tinct difference  in  form,  for  one  has  R = 2S  mm.,  br  = 7,  R = 4br,  while  the  other 
has  R = 25  mm.,  br  = S,  R = 3br.  Otherwise  they  agree  well,  particularly  in  the 
considerable  number  of  enlarged  swollen,  aboral  plates  characteristic  of  the 
species. 

We  did  not  meet  with  another  specimen  of  crassa  during  our  further  col- 
lecting on  the  Western  Australian  coast  but  Mr.  Cilauert  kindly  loaned  me  6 
specimens  from  the  Perth  ]\Iuseum  and  Professor  Bennett  has  sent  6 specimens. 
Of  the  Perth  ^Museum  specimens,  a 6-armed  one  from  Garden  Island  is  most 
notable;  it  is  a large  individual  (R  =50  mm.  ±)  in  poor  condition;  one  ray  is  dis- 
tinctly smaller  than  the  others.  Of  the  other  specimens  4 were  found  at  Cottesloe 
Beach  and  the  fifth  was  found  on  the  piles  of  an  old  jetty  at  Fremantle. 

Of  the  specimens  sent  by  Professor  Bennett,  3 are  from  Dongarra  and  2 
deserve  special  comnrent;  one  is  perfectly  tetramerous  and  has  R about  23  mm.; 
the  other  has  the  five  arms,  33-35  mm.  long  and  11  mm.  thick,  very  blunt,  the 
aboral  surface  almost  completely  covered  by  the  enlarged  swollen  plates;  no  other 
specimen  is  comparable  in  this  particular.  Of  the  other  3 specimens,  1 is  from 
jetty  piles  at  Rockingham,  the  other  2 have  no  locality  label.  One  of  these 
however  is  notable  for  its  unusually  hea\w,  stout  structure  and  large  size; 
R = 64  mm.,  r and  br,  17  or  IS  mm.,  R =3.7r  or  br.  The  vertical  diameter  of  the 
disk  and  base  of  rays  is  14  mm.  The  enlarged,  swollen  aboral  plates  are  numerous 
but  not  excessively  so.  Lbifortunately  none  of  the  specimens  at  hand  have  any 
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notes  as  to  the  color  in  life.  The  smaller  specimen  of  the  two  from  an  unknown 
localit}^  sent  l\y  Ihofessor  i^ennett  has  a veiy  definite  dull  brownish-red  color  and 
my  recollection  of  the  specimens  found  at  Geraldton  is  that  they  were  red-brown. 


Parasterixa  troughtoni 
Livingstone,  1034.  Hec.  Austral.  IMus.,  19,  p.  179. 

Among  the  sea-stars  loaned  me  by  the  Perth  Museum  are  two  specimens  of 
this  recentl}^  described  species.  One  is  a trifle  larger  than  Livingstone’s  unique 
holotype  (R  = 16  IS  mm.)  but  the  other  is  twice  as  big  (R  = 32-34  mm.).  The 
species  characters  are  well  marked,  particular^  in  the  larger  specimen.  The 
holot}q3e  was  taken  at  Alban}%  W.  A.,  but  there  is  no  locality  known  for  the 
two  specimens  in  hand,  though  they  are  suppo.sed  to  be  from  Western  Australia. 
Both  specimens  are  typical  museum  color. 


Parasterina  occidentalism  sp.  nov. 

Plate  21,  fig.  5 

Rays  5,  long  and  slender.  R=29  min.,  r and  br  = 7.5  mm.  R = almost  4r 
or  br.  Rays  wide,  with  oral  surface  flat,  sides  nearl}^  or  quite  parallel  and  tips  very 
bluntly  rounded.  Aboral  surface  closely  covered  with  thick  plates,  each  jilate 
densely  covered  with  a coat  of  minute,  short,  truncate  spinelets;  papulae  rather 
large  so  placed  that  there  is  one  at  each  corner  of  eveiy  plate,  but  sunken  almost 
out  of  sight  so  closely  placed  are  the  plates;  aboral  surface  looks  and  feels  very 
smooth,  so  crowded  are  both  plates  and  spinelets;  plates  are  of  two  sorts,  rhombic 
more  or  less  equilateral,  or  longer  than  wide  (in  the  interradial  areas  and  along 
sides  of  ray  nearly  to  tip)  and  irregularly  diamond-shape  wider  than  long  (distal 
portion  of  arm  and  thence  forming  a median  band  narrowest  at  disk).  Disk  itself 
covered  by  irregular!}^  polygonal  plates  not  noticeably  different  from  those  at 
base  of  arms.  Terminal  plate  rather  large  and  projecting  but  covered  liy  short, 
minute  spinelets.  Madreiioiite  small,  triangular,  sunken,  half-way  between  disk 
center  and  margin. 

Alarginal  plates  noticealile,  if  not  conspicuous,  in  a uniform  double  series  at 
the  margin  of  the  disk  and  arms.  Superomarginal  plates  unusually  large  and 


^ occidentalis  — of  the  T;\cst,  in  reference  to  its  being  characteristic  of  the  western  coast  of  Australia. 
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noticeable,  corresponding  in  size,  form  and  position  with  the  inferomarginals. 
Onl}"  one  series  of  actinal  intermediate  plates  extends  to  the  tip  of  the  ray,  the 
plates  corresponding  in  number  and  position  with  the  adambulacrals  and  also 
with  the  inferomarginals;  on  Ixasal  third  of  ray,  a second  series  of  much  smaller 
plates,  16  or  17  in  numljer,  extends  as  far  as  the  twelfth  inferomarginal;  a third 
scries  of  7 or  S similar  plates  extends  to  the  fifth  inferomarginal,  and  half  a dozen 
more  fill  up  the  rest  of  the  intermediate  area.  Adambiilacral  armature  made  up 
of  a fiin’ow  series  of  4 or  5 siibequal,  rather  stout  spines  with  bluntly  rounded 
tips,  and  a subambulaeral  group  of  10-12  similarly  thick  and  blunt  but  much 
shorter  spines  on  the  surface  of  the  plate;  the  inner  4 or  5 of  this  grouj)  are  some- 
times arranged  so  that  they  seem  to  form  a second  series  back  of  the  furrow 
series  but  this  is  rarely  evident.  Each  oral  plate  with  a marginal  series  of  half  a 
dozen  spines  siil:)eqiial  or  the  innermost  longest,  similar  to  but  larger  than  the 
adambiilacral  furrow-series;  in  large  specimens  the  inner  spines  become  almost 
prismatic  at  tip;  on  the  surface  of  each  plate  is  a longitudinal  double  series  of 
smaller  spines,  about  5 in  the  outer  row  and  2 in  the  inner.  Taken  altogether 
both  adambiilacral  and  oral  plates  are  prett}"  well  covered  with  spines.  Color  in 
life,  dull  rose-red  (in  other  specimens,  a more  crimson-red  is  marked),  completel}^ 
lost  after  drying. 

Holotype,  M.  C.  Z.  No.  3332,  from  a small  cavern  under  a big  rock  at 
Point  Peron,  W.  A.,  October,  1929. 

Although  we  did  not  meet  with  this  species  again,  Mr.  Claiiert  has  loaned 
me  5 specimens  and  Professor  Bennett  has  given  me  two,  which  however  have  no 
data  with  them  and  are  in  rather  poor  condition.  Of  the  Perth  Museum  speci- 
mens, 2 in  very  poor  condition  are  from  Shag  Rocks,  Penguin  Island,  while  the 
others  are  from  near  Fremantle.  From  Cottesloe  Beach  is  a good  gray-brown 
specimen,  with  R nearly  40  mm.,  the  arms  tapering  to  a blunt  point.  A fine 
specimen  from  Garden  Island,  with  R=  55-56  mm.  and  br  = ll  (hence  R=5br) 
is  painted  brick-red,  presumably  as  in  life.  The  largest  specimen  of  all  is  from 
North  Beach,  Fremantle,  and  has  R = 65  mm.,  and  br  = 14;  the  color  is  yellowish- 
brown.  This  species  is  ver}^  well  defined  and  cannot  be  confused  with  any  other 
now  known. 


Anseropoda  rosacea 


Aster  ia^  rosace  us  Lamarck,  1816.  Anim.  s.  Vert.,  2,  p.  55S. 
Anseropoda  rosacea  Fisher,  1906.  Bull.  U.  S.  Fish  Comm.,  p.  1089. 


182  memoir:  museum  of  comparative  zoology 

\MiiIe  at  Bi’oome  in  1929,  a local  shell  collector  showed  me  a fragment  of  a 
specimen  of  this  sea-star  and  said  it  came  from  Eighty  Mile  Beach.  Although  we 
sought  eagerly  to  find  a specimen,  we  were  not  so  fortunate.  In  1932  however, 
on  the  afternoon  of  June  20th,  while  dredging  in  4 fms.  on  Roe  Bank  just  outside 
Roebuck  Bay,  we  took  25  specimens.  Oddly  enough  we  did  not  again  meet  with 
the  species.  ]\Iy  field  notes  sa}":  ^^Vll  of  the  specimens  are  more  or  less  damaged 
though  some  of  the  largest  are  nearly  perfect.  The  color  underwent  no  change 
ill  preservation;  the  upper  side  is  variegated  gray  like  the  coarse  sand  on  which 
the  animal  lives;  the  lower  side  is  creamy  white  with  more  or  less  rust  color  along 
the  ambulacral  grooves.”  On  drying,  the  gra}^  tints  tend  to  become  brown  but 
otherwise  there  is  very  little  change.  Obviously  the  specific  name  selected  by 
Lamarck  has  no  reference  whatever  to  color  but  only  to  a fancied  resemblance  in 
form,  to  a rose. 

Of  the  25  specimens,  one  is  too  badly  damaged  to  permit  counting  the  rays 
but  of  the  other  24  plus  a small  specimen  loaned  by  the  Australian  Museum 

1 has  11  rays 
1 has  13 

1 (the  smallest)  has  14 
1 has  143  2,  one  furrow  forks! 

7 have  15 
10  have  16 
4 have  17 

Evidently  less  than  1(5  is  the  typical  number  of  rays  (at  Broome)  but  with 
nearly  three  times  as  many  having  fewer  than  having  more.  The  average  for  the 
25  specimens  is  only  15.4  rays.  The  smallest  specimen  has  R =30-35  mm.  while 
the  largest  has  R =115  120  mm.  As  a rule,  R = 1.12  l.l(5r.  The  chief  diversity 
shown  is  in  the  form  of  the  tips  of  the  rays,  which  range  from  ratlier  acutely 
pointed  to  broadly  rounded.  The  terminal  plate  is  usually  quite  conspicuous 
and  often  the  tip  of  the  ra}"  is  tipped  up  in  such  a way  as  to  make  the  plate  more 
than  normally  noticeable. 

The  specimen  loaned  by  the  Australian  Museum  is  the  most  perfect  one  1 
have  seen.  It  is  only  75-SO  mm.  in  diameter  and  the  margin  curves  downward, 
so  that  the  form  is  surprising!}^  like  a certain  type  of  Japanese  umbrella.  There 
are  15  rays  and  the  terminal  plate  is  a conspicuous  tip  to  each  one.  Mr.  R.  A. 
Bourne,  master  of  the  ^Tlonza,”  took  this  specimen  in  1930,  between  Broome 
and  Wallal. 
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ECHINASTERIDAE 
Echinaster  arcystatus 
H.  L.  Clark,  1914.  Ree.  W.  Austral.  Mus.,  1,  p.  14S. 

We  did  not  meet  with  this  species  but  Professor  Bennett  has  kindly  given 
me  a fine  specimen  from  weedy  reef’’  at  Bunkers  Bay,  southwestern  Western 
Australia  taken  by  him  in  January,  1930.  The  arms  are  more  than  usually  short 
and  stout;  R=S7  mm.  but  br  = 19,  so  that  R is  only  about  4.5br.  The  color  is 
brown,  the  lower  surfaces  and  the  coarse  aboral  network  lighter  than  the  ground 
color  of  the  upper  surface. 


Echinaster  superbus 
H.  L.  Clark,  1916.  “Endeavour”  Rep,  p.  64. 

AWiile  working  in  Pender  Bay,  June  16,  1932,  our  diver,  Wan,  brought  up 
what  still  seems  to  me  one  of  the  most  remarkable  sea-stars  I have  ever  seen  as 
it  was  certainly  one  of  the  handsomest.  More  careful  examination  showed  it  to  be 
a very  large  specimen  of  this  species,  of  which  the  colors  in  life  had  not  previously 
been  known.  The  description  in  my  field  note-book  is  as  follows:  ^‘Tlie  upper  sur- 
face is  a fairly  light  yellowish-gieen,  with  center  of  disk  and  five  large  blotches, 
arranged  longitudinally  on  each  ray  and  diminishing  in  size  distally,  a distinctly 
darker  shade;  on  these  darker  areas  the  extraordinary  spines  are  rose-color, 
elsewhere  they  are  cream-white;  lower  surface,  cream-white;  feet  white;  oral 
armature  lavender,  this  color  extending  distally  a little  way  on  the  adambulacral 
spines;  papulae  pale  brown;  more  or  less  greenish  dorsall^L”  Wan  reported  that 
lie  found  this  beautiful  sea-star  ^'on  top  of  a rock.”  We  did  not  meet  with  another 
specimen  but  two  from  the  Perth  Museum,  kindly  loaned  by  Mr.  Glauert,  are  at 
hand.  One  of  these  (2985)  from  an  unknown  locality  with  R = 143  mm.  is  only  a 
trifle  smaller  than  the  Pender  Bay  specimen  in  which  R = 145  mm.,  r=24  and 
hr  =27.5.  The  color  is  a fairly  uniform  light  reddish-brown  with  a lavender  cast. 
In  the  Pender  Bay  specimen  the  spines  are  shorter,  stouter,  more  numerous  and 
more  extraordinarily  clavate  than  in  no.  2985;  in  the  latter,  a rather  conspicuous 
bare  area  runs  longitudinally  along  each  side  of  the  series  of  big  actinal  spines 
which  parallels  the  adambulacral  furrow.  These  bare  strips  were  rather  evident 
in  the  unique  holotype  (see  H.  L.  Clark,  1916,  pi.  XXV)  but  are  not  evident  in 
the  Pender  Bay  specimen  nor  in  the  second  specimen  from  the  Perth  Museum. 
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The  latter,  though  much  smaller  (R  = 1 10  mm.,  as  in  the  holotype),  resembles  the 
big  Pender  ]^>ay  specimen  in  its  spines,  more  neai’ly  than  it  does  no.  20S5.  It  was 
taken  at  Broome  in  1914  and  has  been  varnished,  probabl}"  in  a futile  effort  to 
preserve  the  remarkable  coloration;  the  present  color  is  a dark  reddish-brown,  the 
tips  of  the  spines  brownish-}Tllow.  The  Pender  Bay  specimen  has  lost  all  traces 
of  green  or  white  but  many  aboral  spines  still  retain  an  evident  rose-red  color. 

Eciiinasteh  varicolor^  sp.  nov. 

Plate  11,  fig.  1 

Rays  o,  stout,  terete,  bluntly  pointed.  11  = 100  mm.,  more  or  less;  r = 16, 
br  =22-24;  R =10r,  but  only  about  7br.  Aboral  skeleton  irregularly  reticulate 
luit  even  in  dried  specimens  not  cons])icuous,  bearing  many  low  spines,  1-1.5  mm. 
high,  .5-1  mm.  thick  at  base;  there  are  10-15  of  these  spines  to  each  square  centi- 
meter, l)ut  the}"  are  least  numerous  proxinudly  and  most  numerous  near  the  arm 
tips;  they  are  bluntly  I'ounded  or  truncate  and  often  concave  or  pitted  at  tip.  Xo 
marginal  i)lates  are  distinguishable.  Madreporite  very  small,  only  2 mm.  across, 
about  8 mm.  from  center  of  disk. 

Oral  surface  similar  to  aboral  but  the  spines  are  somewhat  longer.  Jkipulae 
are  numerous  to  within  5 mm.  of  the  ambulacral  furrow.  Adambulacral  armature 
at  middle  of  arm  consists  of  a single  large  marginal  spine  aliout  3 mm.  long, 
sometimes  tapering  to  a blunt  point  but  more  often  strongly  flatteiied  into  a 
chisel-like  tip  more  tlian  a millimeter  wide,  usually  at  right  angles  to  the  furrow; 
within  the  furrow  attached  to  the  base  of  the  big  spine  is  a rather  short  and  blunt 
spine  even  its  tip  lowei*  than  the  sui'faee  of  the  aetinal  plates;  on  many  plates  a 
small  siibainbulacral  spine,  similar  to  those  on  the  aetinal  plates,  is  present  l)ack 
of  the  big  spine;  at  the  l\ase  of  the  arm  this  spine  is  present  on  every  adambula- 
cral plate  but  at  the  middle  and  distally  its  occurrence  is  irregular.  The  lowest 
row  of  aetinal  plates  (nearest  the  furrow)  carries  spines  rather  evidently  larger 
than  the  others  and  at  some  places  on  some  of  the  arms  this  series  of  aetinal 
spines  is  iioticealde,  but  it  is  irregular  in  its  development  and  is  never  con- 
spicuous. Oral  plates  with  3 or  4 big,  clavate  spines  on  the  free  margin,  Ixdow 
which  deep  in  the  mouth  are  two  small  spines;  on  the  surfaee  of  each  plate  there 
may  be  a small  spine  I)u(  this  is  frequently  laeking.  Color  in  life  deep  buff, 
spotted  with  red-purple;  dried  specimen  uniform  bright  red-brown  becoming 
yellow-brown  along  the  amliulaeral  furrows. 


1 varicolor  = of  diverse  colors,  in  reference  to  the  different  color  forms  noted  in  living  specimens. 
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Holotype,  M.  C.  Z.  no.  3339  from  sandy  )3ottom,  southwest  of  Broome, 
5-S  fms.,  June,  1932. 

The  diversity  of  color  shown  in  life  by  this  fine  Echinaster  is  so  remarkable 
that  I supposed  I had  3 siieeies  until  eareful  study  showed  that  aside  from  color 
there  are  no  characters  whatever  b}"  which  specimens  ean  be  distinguished. 
The  first  specimens  taken  were  from  far  south  of  Broome  and  were  buff,  spotted 
with  red-purple;  while  there  was  individual  difference  in  the  number  and  size  of 
the  spots,  there  was  no  question  as  to  the  identity  of  the  specimens.  The  following 
week,  while  working  to  the  north  of  Broome,  ^^"an,  the  diver,  brought  up  a fine, 
large  Echinaster,  unifonnl}"  violet  in  color,  though  somewhat  yellowish  along  the 
ambulacral  grooves.  Subsequently  specimens  intermediate  between  the  spotted 
and  unicolor  forms  were  taken  and  it  became  probable  that  only  one  species  was 
involved.  Finally,  in  Roebuck  Bay,  we  took  an  Echinaster  of  rather  smaller 
size,  uniformly  bright  red  in  color  without  trace  of  buff  or  violet;  several  speci- 
mens were  ultimately  secured.  On  being  dried,  the  three  color  forms  iDecame  uni- 
color, the  shade  ranging  from  yellow-brown,  through  brown,  to  deep  red-brown; 
some  specimens  are  a very  bright  red  brown,  but  there  is  no  correlation  between 
the  color  in  life  and  the  present  shades.  In  all  specimens  the  adam].)ulacral 
armature  and  more  or  less  of  the  adjoiiiing  actinal  surface  is  yellowish  or  l>rown- 
ish-yellow. 

All  of  the  specimens  have  5 arms  but  several  have  met  with  mishaps  and  are 
regenerating  lost  rays;  the  worst  case  has  one  arm  normal,  about  115  mm.  long, 
a second  arm  about  100  mm.  long  gives  some  indication  of  having  regenerated 
from  close  to  the  disk,  a third  arm  has  30  mm.  of  the  old  arm  base  and  35  mm. 
regenerated  distally,  a fourth  has  20  mm.  of  the  old  arm  and  30  of  the  new, 
while  the  fifth  arm  lost  close  to  the  disk  has  just  begun  its  regeneration.  Whether 
marauding  fishes  are  the  cause  of  such  mishaps  one  can  only  guess. 

No  very  small  Echinasters  were  taken  — - the  smallest  has  R = SG  mm.  while 
in  the  largest  R = 190  mm.  The  proportion  of  major  and  minor  radius  ranges 
from  R = 8 to  lOr,  and  the  slenderness  of  the  arms  ranges  from  R = 6 to  8.5  br. 
It  is  worth  noting  that  br  seems  to  always  exceed  r,  often  very  eonsideral)ly. 

This  sea-star  is  fairly  common  in  the  Broome  region  but  we  did  not  meet 
with  it  in  1929,  probably  because  it  does  not  occur  along  shore  and  we  did  eom- 
parativelj^  little  dredging.  In  our  extensive  dredging  and  use  of  a diver  in  1932, 
we  secured  26  specimens.  For  the  convenience  of  future  field  workers  the  3 color 
forms  may  be  designated  as  forma  macxdcitay  forma  violacea  and  forma  rubra. 

The  relationship  of  varicolor  to  luzonicus  is  perfectly  ol^vious  iDut  the  dif- 
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ferencGS  in  life  are  even  more  so.  Aside  from  size  and  color  however,  it  is  difficult 
to  specif}"  any  point  in  which  there  is  a clear  cut  distinction.  When  dry  specimens 
of  the  same  size  are  compared,  it  is  e\"ident  that  the  spinelets  are  larger  and  less 
numerous,  the  skeletal  network  more  open,  in  varicolor.  Near  the  tip  of  the  ray  in 
luzonicus,  the  subambulacral  spinelets  form  a very  definite  series  close  to,  and 
parallel  with,  the  adambulacrals,  and  often  a series  of  actinal  spinelets  runs  along 
just  outside  the  subambulacrals.  In  varicolor  there  are  no  continuous  series  of 
spinelets  outside  the  adambulacrals,  the  subambulacrals  and  actinal  spinelets 
being  scattered  and  irregular  in  their  linear  arrangement.  The  adambulacral 
spines  in  varicolor  are  more  flattened  and  much  wider  at  the  tip  than  in  luzonicus 
but  this  is  a difference  of  degree  only.  To  sum  up,  it  may  be  said  that  hizoniciis  is 
a small  species  with  R = 75-100  mm.,  usually  with  5,  but  often  with  G or  e\  en  7 
arms,  reproducing  autotomously;  the  rays  are  relatively  slender,  covered  with 
numerous  small  spinelets;  distally  the  subambulacral  and  adjoining  actinal 
spines  tend  to  form  longitudinal  series  parallel  to  the  adambulacrals;  adambula- 
cral spines  often  somewhat  flattened  at  tip;  color  rusty-red  speckled  with  black- 
ish, or  often  the  blackish  color  spreads  ov"er  the  whole  dorsal  surface;  tliere  is  no 
violet  or  purple  in  the  coloration.  On  the  other  hand  varicolor  is  a very  large, 
strictly  5-rayed  species,  not  autotomous,  with  R = 150-190  mm.;  the  ra}"s  are 
stout  l)ut  terete,  covered  with  coarse  spinelets,  relatively  less  numerous  than  in 
luzoniciis;  on  the  distal  portion  of  the  arms,  the  spinelets  do  not  form  definite 
longitudinal  series  parallel  to  the  adambulacral  spines;  the  latter  are  markedly 
compressed  and  widened  at  tip  particularly  on  the  basal  part  of  the  arm;  color 
deep  buff  spotted  with  purple,  or  uniformly  violet  or  bright  red,  with  no  black  or 
dusky  spots  or  shade.  The  uniformly  violet  specimens  suggest  the  possibility  of 
identity  with  Echinasicr  pw'purcns  of  East  Africa  and  Mauritius  but  the  shape  of 
the  arms  and  the  absence  of  a wide  bare  strip  parallel  to  the  ambulacral  furrow 
are  adequate  differences. 


Plectaster  decanus 

Echwastcr  dccamis  Mullkk  and  Troschel,  1843.  Arch.  f.  Naturg.,  9 (1),  p.  114. 

Plcciastcr  dccaims  Sladen,  1880.  “rhallenger”  Ast.,  p.  535. 

Of  course  I regretted  not  having  the  opportunity  to  see  this  odd  sea-star 
alive  but  fortune  did  not  favor  me.  Professor  Bennett  has  however  sent  me  a 
good  specimen  with  R =90  mm.  taken  by  Air.  D.  L.  Perventy,  February  23, 
1930,  while  on  the  trawler  ‘‘Bonthorpe’^  in  the  western  end  of  the  Great  Austra- 
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lian  Bight,  33°  15'  S x 126°  22'  15"  E,  90  fms.  ]\Ir.  Serventy  has  attached  a color 
note  to  the  specimen  reading  “Red  and  purple  patches,”  which  I construe  as 
meaning  that  in  life  the  skeletal  parts  are  red  and  the  large  papular  areas  purple. 


METRODIRIDAE 
Metrodira  subulata 
Plate  11,  fig.  3 

Gray,  1840.  Ann.  Mag.  Nat.  Hist.,  6,  p.  282. 

Near  the  entrance  to  Roebuck  Bay,  in  4-7  fms.,  this  peculiar  sea-star  was 
not  rare  and  we  secured  16  specimens,  ranging  from  R =16  to  R=72  mm.  As 
the  largest  previously  known  specimen  seems  to  be  the  one  described  and  figured 
by  Koehler  (1910,  p.  284)  which  had  R=  60-65  nmi.,  these  larger  specimens  are 
of  particular  interest.  The  16  specimens  show  no  Uttle  diversitj'^  in  the  slenderness 
of  the  arm.s,  in  the  degree  to  which  their  aboral  surface  is  flattened  and  in  the 
size  and  number  of  the  aboral  spinelets.  At  one  e.xtreme  is  a specimen  with 
slender,  terete  arms,  in  which  R =55  mm.,  r = 8 mm.,  and  br  =7  mm.,  and  at  the 
other  is  an  individual  with  broad,  flattened  arms,  in  which  R =60  mm.,  r = 10 
mm.  and  br  = 10  mm.  Hence  the  relative  proportions  range  from  R=6-7r  and 
6-8  br.  In  the  slender-armed  specimens,  the  aboral  spinelets  are  small,  usually 
single,  about  10-12  in  a space  3 mm.  square  while  in  the  broad-armed  specimens 
the  spinelets  are  larger,  often  in  transverse  series  of  3 or  4,  and  15-20  in  a 3 mm. 
square.  The  two  forms  intergrade  completely.  A specimen  with  R =68  mm.  is 
perfectly  tetramerous. 

The  most  interesting  thing  about  the  finding  of  Metrodira  was  the  discovery 
of  its  unexpectedly  handsome  colors  in  life.  Aluseum  specimens  are  so  universally 
yellow-brown,  pale-brown,  dirty  yellowish  or  nearly  white  that  it  has  never  been 
suspected  that  the  coloi’s  are  very  unUke  any  known  Echinasters.  IMy  field  notes 
describe  the  living  animal  thus:  “A  most  attractive  sea-star;  pure  white  beneath; 
light  gray  with  dull  blue-gray  blotclies;  each  papula  surrounded  by  a rust- 
colored  ring.”  The  gray  has  a distinctly  bluish  tint  so  that  the  effect  is  of  a blue 
and  white  sea-star  with  small  orange-brown  circles  on  the  upper  side. 

Besides  the  16  specimens  taken  at  Broome,  there  are  3 other  specimens  at 
hand.  One  is  a loan  from  the  Perth  Museum  and  was  taken  at  Canarvon  in  1927 
by  Dr.  Ehrenreich.  Aside  from  the  remarkable  extension  of  the  species  range  to 
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the  southwest;  tliis  specimen  is  of  more  than  usual  interest  because  of  its  short 
wide  arms:  R =54-56  mm.  while  r and  br  = 10;  hence  R =5.5  r or  br.  However 
the  specimen  was  e\udentl3^  dried  slowl}^  and  the  width  of  the  arms  is  thus  un- 
naturally increased  a little. 

The  other  2 specimens  show  an  equal!}'  notable  extension  of  the  range  of 
Metrodira  to  the  southeast,  for  Mr.  Ward  took  them  at  Lindeman  Island  in 
^MuH-8ept.,  1934.^'  The}"  are  further  notable  for  large  size  and  very  slender 
arms;  R=S2  mm.  in  the  larger  specimen  and  br  is  only  about  0 mm.;  hence 
R =9br.  These  specimens,  now  dry,  are  a dingy,  but  rather  dark  brown,  very 
different  from  the  other  specimens,  but  no  morphological  differences  have  been 
found. 


PTERASTERIDAE 
Retaster  insignis 

Sladen,  1882.  Jour.  Liim.  Soc.  London,  16,  p.  200. 

The  appearance  of  this  sea-star  in  life  is  so  unusual,  so  different  from 
museum  specimens,  that  the  taking  of  several  just  outside  Roebuck  Bay  on  June 
13,  1932,  in  5-S  fms.  was  a most  interesting  surprise.  The  brilliant  color  and  the 
extraordinarily  slimy  surface  were  quite  unexpected,  aside  from  the  fact  that 
the  species  was  previously  known  only  from  the  East  Indian  region,  Torres 
Strait  and  eastern  coast  of  Australia.  Additional  specimens  subsequently  taken 
in  the  same  vicinit}"  showed  the  same  remarkable  characters.  ^Vltogether  13 
specimens  were  secured  ranging  from  R=42  to  R =80  mm.  The  ratio  of  R to  r 
shows  little  diversity;  it  is  least  in  the  smallest  specimen  where  R =2.2r  or  2br 
while  in  a specimen  witli  R =68  mm.  the  other  extreme  is  reached,  as  R =2.7r  or 
2.4br.  One  specimen  with  R =80  mm.  and  one  with  R=60  mm.  have  6 rays 
each  but  are  not  perfectly  symmetrical,  one  arm  (or  two)  being  somewhat  smaller 
than  tlie  others.  The  color  in  life  is  given  as  follows  in  my  field  notes:  ‘^One  was 
bright  vermilion  red,  one  deep  vermilion  while  others  had  net  work  red  but  areas 
greenish  yellow.”  Most  of  the  specimens  were  more  or  less  completely  bright  red. 
In  addition  to  this  very  striking  color,  the  appearance  was  made  even  more 
remarkable  by  the  fact  that  every  specimen  was  covered  with  a layer  of  per- 
fectly transparent  colorless  jelly  making  the  specimens  slimy  and  unpleasant  to 
handle.  On  one  specimen  this  layer  was  6 mm.  or  more  in  thickness,  so  that 
none  of  the  spines  which  cover  the  animal  projected  beyond  it.  The  jelly  had 
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little  consistency  however  and  disappeared  quickly  as  the  specimens  were  handled 
and  being  preserved.  It  left  no  trace  behind  in  the  dry  specimens.  But  it  ma^^ 
have  a protective  function  in  life. 

The  Perth  Museum  has  loaned  me  a specimen  of  this  species  from  Shark 
Bay,  notable  not  only  for  the  locality  so  far  to  the  southwest  of  Broome  but  also 
for  its  large  size;  with  R =S3  and  br=41.5  mm.,  it  is  distinctly  the  largest  speci- 
men yet  recorded.  Mr.  Ward  has  sent  from  Lindeman  Island,  (Queensland,  the 
smallest  specimen  which  has  yet  been  taken.  It  is  a perfectly  symmetrical 
pentamerous  individual  with  R = 14  mm.  and  r and  br  scarcely  (i;  it  is  interesting 
to  find  the  ratio  identical  with  that  of  adults.  The  species  characters  are  well 
shown  even  in  so  young  a specimen. 


ASTERIIDAE 

COSCINASTERIAS  CALAMARIA 

Asterias  calamaria  Gray,  1840.  Ann.  ]\Iag.  Nat.  Hist.,  6,  p.  179. 

Coscinasterias  calamaria  Perrier,  1894.  '‘Travailleur  et  Talisman'’  Stell.,  p.  100. 

This  sea-star  is  widespread  in  the  non-tropical  waters  of  Australia,  as  it  is 
common  at  Lord  Howe  Island  on  the  east  and  at  Rottnest  on  the  west,  and 
apparently  at  all  suitable  places  between  along  the  southern  coasts  of  the  con- 
tinent. The  number  of  rays  ranges  from  7 to  11,  but  large  symmetrical  speci- 
mens, with  R exceeding  100  mm.,  commonly  have  11.  However  autotomy  and 
regeneration  are  so  continually  taking  place  that  even  very  large  specimens  often 
have  one  or  more  small  rays.  The  specimens  at  hand  from  Hobart,  Tasmania, 
are  particularly  large  and  fine.  They  are  like  the  one  called  gcmmifera  (Perrier) 
in  the  ^^Endeavour''  Report  (H.  L.  Clark,  1910,  p.  74)  but  after  careful  com- 
parison of  many  specimens  of  all  sizes  from  various  places,  I am  convinced  that 
the  Tasmanian  specimens  are  not  essentially  different  from  other  Australian 
material  and  all  should  be  called  calamaria.  Incidentally  I may  add  that  I have 
compared  specimens  of  similar  size  from  Mauritius,  Western  Australia,  South 
Australia,  New  South  Wales,  Lord  Howe  Island  and  New  Zealand,  and  find  no 
characters  by  which  to  satisfactorily  distinguish  them.  The  number  of  pedi- 
cellariae  and  the  distribution  of  the  large  ones  is  very  diverse  and  this  gives  a 
different  facies  in  extreme  cases.  Thus  a Mauritius  specimen  has  few  pedicel- 
lariae,  no  large  ones,  while  a New  Zealand  specimen  has  a great  many  large  ones 
and  few  small  ones  so  that  at  first  sight  they  seem  quite  unlike.  New  Zealand 
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specimens  show  much  diversity  among  tliemselves  in  spinulation  as  well  as  in 
pedicellariae. 

The  color  in  life  of  calamnrin  shows  some  diversity.  Quoting  my  field  notes 
we  find  that  at  Hobart:  “Ijargest  was  brownish-yellow,  the  huge  circles  of  pedi- 
cellariae on  the  tlorsal  spines  (which  swell  up  around  and  even  above  the  spine 
tip,  SO  that  it  looks  like  a small  zoantluis)  dull  bluish.  Other  specimens  were 
olive-greenish  with  s]iines  blue  and  lower  surface  cream-color.^’  At  Lord  Howe: 
'‘Color  very  varied  usuallj"  blue  or  bluish  variegated  with  brown  of  several  shades 
(rarely  reddish)  and  olive-greenish.  Some  specimens  show  almost  no  blue. 
Colors  fugitive  and  blue  especially  fugacious.”  At  Port  Willunga,  S.  A.:  "Brown 
and  dull  bluish  with  many  large  spines  briglit^  deep  blue.”  At  Rottnest  and  Point 
Peron:  "Colors  veiy  variable  and  fugacious;  a common  color  is  dull  blue  with 
disk  and  more  or  less  of  the  ray-bases,  bright  brown,  but  greenish  shades  instead 
of  blue,  are  frequent;  variegation  with  bluish,  brown  and  grayish  shades  is  the 
rule.” 

The  63  specimens  at  hand  are  from  the  following  widely  separated  localities: 
Lord  Howe  Island:  April,  1932.  5 specimens,  4 very  small. 

New  Houth  Wales:  Port  Jackson,  Bottle  and  Class  Rocks,  November  27,  1929. 

0 specimens,  young  and  unsymmetrical. 

Gunnamatta  Bay,  November  26,  1929.  4 specimens,  1 large 
adult  and  3 half  grown. 

Shell  Harbor,  May  4,  1932.  6 specimens,  young  and  un- 
symmetrical. 

Tasmania:  Hobart,  estuary  of  the  Derwent,  November  15,  1929.  3 specimens,  2 
very  large  and  symmetrical. 

South  Australia:  Port  Willunga,  November  2,  1929.  1 specimen,  small  but 

symmetrical!}"  10-armed. 

\Vestern  Australia:  Bunkers  Bay,  January,  1930.  E.  W.  Bennett  leg.  et  don. 

4 specimens,  adult  and  young. 

Point  Peron,  October,  1929.  5 specimens,  young. 

Rottnest  Island,  October,  1929.  19  specimens,  young  and 
very  young;  one  only  S mm.  across,  with  7 arms. 
Rottnest  Island,  1934.  Captain  B.  E.  Bardwcll  leg.  et  don. 

7 specimens,  small  adults  and  young. 

Garden  Island,  July,  1932.  2 specimens,  very  young. 
Cottesloe  15each,  July,  1932.  1 specimen,  young;  4 rays,  and 

5 buds  of  rays  just  starting  on  opposite  side  of  disk. 
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Astrostole  insularis^  sp.  nov. 

Plate  8,  fig,  1 

Rays  7;  moderately  wide,  bluntly  pointed  and  flattened  in  dry  specimen, 
more  nearly  cylindrical  in  life.  R =77  mm.;  r = 10;  br  =8  at  base  but  10-12  mm. 
near  middle  of  arm.  R = nearly  8r  and  9.5  br.  Disk  of  moderate  size  with  a firm 
skeleton  and  small  interspaces.  Aboral  skeleton  of  arm  consists  of  5 series  of 
stout  plates,  a carinal  and  a dorsolateral  on  each  side,  below  which  are  the  stout 
superomarginals,  the  largest  of  the  skeletal  plates.  Carinal  plates  roughly 
pentagonal  or  diamond-shape  with  rounded  or  truncate  angles,  closely  united 
with  each  other  in  the  midline;  eveiy  other  one  (distally  every  third  or  fourth) 
carries  a stout  bluntly  pointed  spine,  2-3  mm.  long,  with  a heavy  wreath  of 
pedicellariae  about  its  base;  dorsolateral  series  of  small  irregular  plates,  a very 
variable  number  of  which  carry  a single  small  wreathed  spine.  Superomarginal 
plates  irregularly  rounded  triangular,  wider  than  long,  broadly  in  contact  with 
each  other  at  the  upper  end,  in  contact  with  the  inferomarginals  by  a narrow 
outer  end  and  still  more  narrowl}^  in  contact  at  the  upper,  distal  corner  with  the 
small  dorsolaterals;  every  second  or  third  plate  carries  a large  wreathed  spine 
like  that  on  the  carinals;  a considerable  area  of  each  plate  has  a distinct  shagreen 
surface.  Madreporite  single,  3 mm.  across,  5 mm.  from  center  of  disk, 

Inferomarginals  large,  longer  than  wide,  forming  (with  the  spines  they  bear) 
a conspicuous  margin  to  the  arm;  each  plate  has  an  oblique  ridge,  the  lower  end 
of  which  is  moie  distal  than  the  upper;  on  this  ridge  is  a pair  of  somewhat 
flattened  spines,  the  upper  one  4-5  mm.  long,  a millimeter  or  more  in  width,  with 
a bluntly  pointed  or  rounded  tip;  the  lower  spine  is  about  3.5  mm.  long,  less  than 
a millimeter  wide  and  has  a square  cut  tip.  Actinal  plates  small  but  distinct  on 
basal  two-thirds  of  arm,  widely  spaced  so  that  each  plate  is  in  close  contact  with 
lower  end  of  ridge  on  inferomarginal  plate;  it  carries  a flattened  scpiare-cut  spine 
somewhat  smaller  than  the  lower  inferomarginal  as  though  it  were  a third  mem- 
ber of  that  series;  the  uppermost  of  the  3 spines  (i.e.  the  upper  inferomarginal) 
carries  a cluster  of  forcipiform  pedicellariae,  on  its  upper  surface  near  the  middle 
or  at  its  base. 

Adambulacral  plates  short  and  crowded;  each  carries  a pair  of  narrow  chisel- 
shaped spines,  about  2.5  mm.  long,  the  inner  a trifle  shorter  and  distinctly  nar- 
rower than  the  outer;  the  tips  of  the  latter  are  a trifle  widened.  Oral  plates  small, 

* insularis  — pertaining  to  an  island,  in  reference  to  the  type  locality  at  Lord  Howe. 
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each  vith  2 spines,  a large  one  at  the  inner  end  and  a smaller  more  pointed  one  on 
tlie  outer  eorner.  There  are  4 contiguous  pairs  of  post -oral  adambulacral  plates, 
each  carrying  one  large  spine  on  its  margin. 

Pedicellariae  relativel}^  few;  the  forcipiform  are  confined  to  the  clusters  on 
the  aboral  and  marginal  spines;  few  if  an\^  are  scattered  on  the  surface;  forfici- 
form  pedicellariae  of  diverse  sizes  are  scattered  about  on  the  aboral  surface 
especially  near  the  base  of  the  rays;  none  are  veiy  large  or  conspicuous.  On  the 
oral  surface,  a very  few  large  forficiform  pedicellariae  with  jaws  over  a millimeter 
long  occur  in,  or  close  to  the  ambulacral  furrows,  near  the  mouth,  and  a numlier 
of  small  ones  are  present  on  the  restricted  actiiial  intermediate  areas;  distally 
there  are  virtuall}^  no  pedicellariae. 

Color  in  life  variegated  brown  and  blue;  the  brown  has  a gray  tinge  and  the 
blue  has  a slight  tendency  towards  green,  but  the  large  marginal  spines  are  a very 
bright  blue;  madreporite  pale  bi*own  or  yellowish.  The  colors  are  ver}^  fugacious 
and  dry  specimens  have  lost  all  their  beauty.  In  a specimen  larger  than  the 
holot}^pe,  the  large  aboral  and  marginal  spines  are  (piite  red  in  contrast  to  the 
general  museum  color. 

Holotype,  M.  C\  Z.  no.  3362,  from  Lord  Howe  Island,  April,  1932. 

This  handsome  sea-star  is  one  of  our  most  interesting  discoveries  at  Lord 
Howe.  It  lives  with  and  like  Coscinastcrias  ralamaria  on  the  reef  flat  near  low 
tide  level,  under  and  among  fragments  of  coral  rock.  It  passes  easily  for  a 
7-armed  form  of  that  species,  with  unusually  l)lue  coloration.  It  is  closely  related 
to  A.  rodolphi  of  the  Kermadecs  with  which  it  agrees  in  the  scarcity  of  pedicella- 
riae but  it  is  readily  distinguished  from  that  species  l)y  its  more  open  skeleton  and 
fewer  spines;  thus  in  rodolphi^  20  mm.  of  the  carinal  ridge  or  of  the  inferomar- 
ginal  plates  includes  about  a dozen  plates  while  in  insnlaris  only  about  S will  be 
included;  again  in  rodolphi  the  adiimbulacral  and  inferoinarginal  spines  have 
much  wider  and  more  expanded  tips  than  in  infijdaris;  most  important  of  all,  is 
that  the  dorsolaterals  in  rodolphi  are  far  better  developed  than  in  insuhiris  of 
the  same  size,  being  more  numerous,  larger  and  stouter  and  more  generall}"  spine- 
bearing. F rom  scnhra  of  New  Zealand,  insularis  is  much  more  obviously  different ; 
the  fewer  pedicellariae,  of  all  sorts,  the  much  larger  spines,  tlie  much  better  de- 
veloped spiniferous  actinal  plates  (almost  or  quite  wanting  in  scabra  with  R=75 
mm.  or  less),  combine  to  give  the  Lord  Howe  species  a very  different  facies.  From 
the  Astrostoles  of  the  eastern  Pacific,  plaki  and  paschac^  iusidaris  is  easily  dis- 
tinguished by  the  number  and  form  of  the  rays  and  accompanying  details  of 
spinulation  and  pedicellariae.  Perhaps  I may  well  add  here  that  in  my  descrip- 
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tion  of  paschae  (1920,  p.  105)  I have  made  the  mistake  of  interpreting  the  aetinal 
spiniferous  plates  as  being  aetinal  lobes  of  the  inferoinarginals,  and  have  stated 
that  there  are  3 inferomarginal  spines  in  each  series;  actuall}^  the  arrangement  is 
as  described  above  for  insidaris. 

Besides  the  holotype  which  is  a small  adult,  there  are  at  hand  3 paratypes. 
One  of  these  is  an  apparently  mature  but  somewhat  asymmetrical  adult,  with  R 
ranging  from  70  to  110  mm.  The  dorsolateral  scries  are  much  better  developed  on 
the  basal  part  of  the  arm  and  the  inferomarginal  spines  are  much  wider  at  tip, 
where  they  are  also  more  or  less  channeled;  the  superomarginal  spines  have  also 
taken  on  the  same  character.  The  madreporite  is  big  and  divided  into  a larger 
and  a smaller  part  but  they  are  in  close  contact.  The  outer  series  of  adambulacral 
spines  has  the  tips  noticeably  widened,  though  not  quite  so  much  so  as  in  rodolphi, 
Pedicellariae,  as  in  the  holotype,  conspicuous  by  their  absence!  A second  speci- 
men is  a 3^oung  individual  with  R =35  mm.  The  dorsolaterals  are  small  and  very 
rarely  spiniferous.  The  other  aboral  spines  are  relatively  very  large.  There  is  no 
trace  of  an  aetinal  series  of  plates  and  hence  only  2 spines  occur  in  connection 
with  each  inferomarginal  plate.  Pedicellariae  aie  even  more  infrequent  than  in 
the  adults.  The  third  siiecimen  is  a freak;  it  consists  of  a disk  about  13  mm.  in 
diameter  and  one  arm  about  50  mm,  long.  CJrowing  out  from  the  disk  are  6 very 
young  arms,  with  their  lengths  ranging  from  S to  16  mm.  Apparently  an  Astro- 
stole  with  7 normal  arms  50  mm.  long  lost  6 of  them  (whether  autotomously  or 
not,  who  can  say?)  and  was  replacing  them  bj^  typical  regeneration  when  the 
specimen  was  taken. 


Allostichaster  polyplax 

Asicracanihion  polyplax  Muller  ami  Trosciiel,  1S44.  Arcli.  f.  Xatiirg.,  10  (1),  p.  17S. 
Allosfichasfcr  polyplax  Verrill,  1014.  Harriman  Alaska  Exp.  Starfishes,  p.  8G3. 

Tills  is  one  of  the  few  sea-stars  common  to  New  Zealand  and  Australia. 
Its  range,  like  that  of  Coscinaslcrias  calamaria,  extends  from  New  Zealand,  New 
South  Wales  and  Tasmania  westward  to  Rottnest  Island.  Unlike  calamaria 
however,  polyplax  does  not  occur  at  Lord  Howe,  at  least  it  has  not  yet  been 
found  there.  Comparison  of  individuals  of  the  same  size  from  New  South  Wales, 
South  Australia  and  Western  Australia  show  no  character  or  trend  to  indicate 
more  than  a single  form.  Judging  from  the  small  series  of  specimens  at  hand,  in 
South  Australia  95%  of  the  specimens  which  are  not  the  result  of  recent  autotomy 
have  S arms;  in  Western  Australia,  90%.;  in  New  South  Wales,  81%;  and  in 
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Tasmania,  onl}^  77 %.  But  I do  not  see  an}"  taxonomic  significance  in  these  figures 
even  supposing  large  series  of  specimens  showed  them  to  be  reliable. 

^ly  field  notes  on  this  secretive  little  sea-star  may  be  of  some  interest. 
While  at  Perth,  I wrote:  “Not  common,  but  found  at  Rottnest  and  at  Point 
Peron  — color  in  life  brown  with  a markedly  greenish  cast,  cream-color  under- 
neath. Colors  very  fugacious  and  specimens  become  yellowish  with  more  or  less 
orange  mottling  on  death,  and  even  these  shades  change  or  disappear.’^  At 
Bunbui'}",!  noted  that  the  color  was  “light  greenish-brown  becoming  more  orange- 
l)rowii  along  ray-margins.^^  At  Port  Willunga,  S.  A.,  my  notes  say  it  is  “quite 
common.  All  (?)  have  S arms;  l^rowner  than  those  on  west  coast,  not  so  evidently 
green.  One  large  specimen  quite  different  as  it  was  an  orange-brown,  not  at  all 
bright  however,  but  with  no  hint  of  olive  or  green. At  Hobart,  I found  that 
polyplax  was  common;  “color  usually  brownisli  and  red  but  some  are  greenish  as 
at  Perth  and  Port  Willunga.  The  small  specimens  have  red  more  evident  than  in 
adults.  Common  in  dredge  hauls,  on  or  in  shells,  crannies  of  any  sort.^^ 

The  present  series  of  100  specimens  contains  many  part-specimens  for 
aiitotomy  is  repeated  constantly,  and  perfectly  symmetrical  specimens  are  rarely 
seen;  these  commonly  have  R =20  mm.  or  more.  The  smallest  specimen  at  hand 
has  3 arms,  each  about  S mm.  long;  the  broken  surface  has  healed  but  no  new 
arms  have  begun  to  l^ud.  In  the  same  lot  is  a little  sea-star  with  2 arms,  side  by 
side,  10  mm.  long  and  G arms  opposite  to  them  each  about  5 mm.  long.  Speci- 
mens with  7 arms  are  rare,  but  one  from  Hobart  has  5,  IS  mm.  long  and  2, 
15  mm.,  while  another  from  the  same  place  has  4 large  (12-13  mm.)  and  3 small 
(8  mm.)  arms.  The  largest  specimens  are  from  Bottle  and  Glass  Rocks,  Port 
Jackson;  the  largest  of  these  has,  on  one  side,  4 arms  with  R =3G  mm.  and  op- 
posite to  them  are  4 witli  R = 12-15  mm.  Of  these  Port  Jackson  specimens,  4 of 
maximum  size,  have  4 (or  3)  large  and  4 (or  5)  small  arms,  indicating  that  asexual 
reproduction  by  autotomy  continues  long  after  maturity  is  reached. 

The  lOG  specimens  of  polyplax  at  hand  come  from  the  following  places: 

New  South  Wales:  Colloroy,  Long  Reef,  November  2S,  1929.  3 specimens. 

Port  Jackson,  Bottle  and  Glass  Rocks,  November  27,  1929. 

5 specimens,  including  several  large  adults. 

Shell  Harbor,  May  4,  1932.  S specimens. 

Tasmania:  Hobart,  estuary  of  Derwent,  November  15,  1929.  27  specimens; 
adult  and  young. 

South  Australia:  Port  Willunga,  November  2,  1929.  28  specimens,  mostly  small 
adults. 


CLARK:  AUSTRALIAN  ECHINODERMS 


195 


Western  Australia:  Middleton  Beach,  Albany,  January,  1929.  E.  W.  Bennett 

leg.  et  don.  5 specimens. 

Bunkers  Bay,  January,  1930.  E.  W.  Bennett  leg.  et  don. 
23  specimens. 

Bunbury,  October  25,  1929.  1 specimen. 

Point  Peron,  October,  1929.  1 specimen. 

Rockingham,  Cymodocea  beds,  4-5  feet  of  water,  February 
7,  1932.  E.  W.  Bennett  leg.  et  don.  1 small  specimen. 

Rottnest  Island,  October  19,  1929.  2 specimens. 

Cottesloe  Beach,  E.  W.  Bemiett  leg.  et  don.  2 small 
7-rayed  specimens. 

SiMlLASTERlAS  IRREGULARIS 
H.  L.  Clark,  1928.  Rec.  S.  Austral.  Mus.,  3,  p.  402. 

Among  the  interesting  echinoderms  wliich  were  loaned  by  the  National 
Museum  at  Melbourne  is  a symmetrical  pentamerous  sea-star  of  small  size  which 
may  be  considered  the  second  known  specimen  of  this  species.  The  identification 
is  by  no  means  assured  but  as  the  holotype  was  nearly  twice  as  large  as  the 
present  specimen  (in  which  Pt=25  mm.,  and  br  5 mm.),  too  exact  a correspon- 
dence should  not  be  expected.  Certainly  in  the  characters  of  the  oral  surf  ace, the 
identity  is  very  close.  The  chief  unlikeness  is  in  the  character  of  the  aboral 
skeleton,  which  is  delicate,  with  regularly  arranged  longitudinal  series  of  papular 
areas,  wider  than  long.  Until  more  and  better  material  is  available,  it  seems 
better  to  call  this  Mctorian  specimen  irregularis  than  attempt  to  differentiate  it 
as  a new  species.  If  the  type  of  irregularis  were  at  hand  for  comparison,  the 
question  might  be  settled  satisfactorily  but  as  it  is  in  Adelaide,  my  Australian 
colleagues  must  do  the  comparing.  The  present  specimen  was  taken  at  San 
Remo,  Westernport,  Victoria  by  Mr.  G.  Coghill,  January  28,  1909. 

I may  be  permitted  to  add  that  there  are  in  the  ]\I.  C.  Z.  collection  a number 
of  small  asteroids,  in  poor  condition,  wliich  were  dredged  at  Westernport  and  in 
Port  Philip  by  Air.  J.  Gabriel,  who  presented  them  to  us,  with  other  unidentified 
material,  in  1915.  Some  of  these  are  large  enough  and  in  good  enough  condition 
to  assure  their  identity  with  the  specimen  from  San  Remo  but  they  make  me 
even  more  doubtful  whether  that  specimen  is  really  irregularis  and  not  rather 
a distinct  species.  For  the  present,  the  matter  must  be  left  in  tliis  unsatisfactory 
condition. 
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Uniophora  GRANIFERA 

Astcrias  granifrra  Lamarck,  1816.  Anim.  s.  Vert.,  2,  p.  500. 

Uniophora  granifera  Bell,  ISSl.  Proc.  Zool.  8oc.  lAmdon,  p.  497. 

It  was  disappointing  not  to  find  Uniophora  at  either  Port  Willunga  or  Ho- 
bai’t,  but  tliat  failure  gave  an  added  thrill  to  finding  a specimen  at  Bottle  and 
Glass  Rocks,  Port  Jackson,  November  27,  1929,  when  Mr.  Melbourne  Ward  took 
me  there  for  a morning’s  collecting.  This  individual  was  a bright,  deep  carmine  in 
life,  shaded  on  depressed  areas  with  dusk}L  It  is  now  light  l)rown  with  the 
spherical  tubercles  of  all  sizes  \^ery  light,  almost  a brownish-white.  It  has  R =55 
mm.  and  r = 14;  hence  R=4r.  As  a typical  example  of  the  species,  it  is  very 
satisfactoiy  but  as  the  species  was  already  well  known  from  Port  Jackson,  it 
naturally  throws  no  light  on  the  distril)ution  or  taxonomy  of  this  still  imper- 
fectly known  genus. 


ophiuroidea 

The  collection  of  opliiurans  contains  3482  specimens  representing  45  genera 
and  132  species.  Of  the  genera  7 are  new  but  nearly  half  of  them  are  the  result  of 
segregation  from  the  big  unwield}^  genus  OphiothrLx,  3 fairly  well-defined  groups. 
The  remaining  species  listed  under  OphiothrLx  are  a heterogeneous  group  which 
needs  further  stud}"  and  subdivision.  Of  the  4 genera,  actually  new  morpholog- 
ically, it  is  interesting  to  note  that  2 are  from  Lord  Howe  Island  (though  one 
occurs  also  on  the  Queensland  coast)  one  is  from  the  historic  Port  Essington  and 
one  is  from  Broome. 

Of  the  132  species  no  fewer  than  54  are  undescribed.  This  seems  like  an  un- 
reasonably high  percentage  of  novelties  l>ut  when  one  considers  the  richness  and 
diversity  of  the  Australian  fauna  and  how  little  attention  the  ophiurans  have 
received,  it  is  not  so  surprising.  That  there  are  14  species  to  be  added  to  the 
already  unwieldy  genus  Amphiura  is  to  be  regretted  and  emphasizes  not  only 
the  ubiquity  of  the  group  but  the  sore  necessity  for  its  prompt  and  careful  revi- 
sion. It  is  remarkable  that  so  many  Amphiuras  occur  while  only  one  Amphipholis 
and  one  Amphiodia  were  taken,  and  each  is  a wide-ranging  species. 

The  new  genera  are: 

Ophiothauma,  type  heptactis  sp.  nov.  Monotypic. 

Amphistigma,  type  minuta  sp.  nov.  Monotypic. 

Lissophiothrix,  type  dcUcata  sp.  nov.  Monotypic. 
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Macrophiothrix,  type  Ophiura  longipeda  Lamarck.  21  species. 
Placophiothrix,  type  Ophiothrix  melanosticta  Grube.  S species. 
Ophiodyscrita,  type  acosmeta  sp.  nov.  Monotypic. 

Ophioteichus,  type  parvispinum  sp.  nov.  2 species. 

The  54  new  species,  belong  to  only  25  genera.  They  are  as  follows,  the  type 
locality  being  also  shown. 


Euryale  euopla 
Asiroconus  occidentalis 
Astrocladus  gramdatus 
Opluacaniha  ameleta 

tenuispina 
Ophioihauma  heptactis 
Aynphiura  acrisia 

bidentata 
brachyactis 
cata  plies 
diacritica 
dolia 
Icvcaspis 
ynaguisquama 
771  icra 

imdtireynula 

nannodes 

phrixa 

pte)ia 

stictacaidha 
Ophiocentrus  Jragilis 
Ophioyiephihys  decacantha 
tejiuis 

Amphistigyna  lyiinuta 
Ayyiphioplus  didyyyius 
steyiaspis 

Ophiactis  acosryieta 
brevis 

fuscolineata 

laevis 

Lissophiothrix  delicata 


W.  A.:  ^^Balcl  Island,  east  of  Albany.” 

W.  A.:  ^^North  Beach  near  Perth.” 

Q. : Lindeman  Island  near  Mackay. 
Celebes;  Siboga  Sta.  no.  117. 

Q. : Port  Curtis 

N.  T. : Coburg  Peninsula,  Port  p]ssington. 

W.  A.:  Broome 

W.  A.:  Broome 

W.  A. : Broome 

N.  S.  W.:  Port  Jackson 

Q. : ^^^litsunday  Passage 

N.  S.  W, : Port  Jackson 

W.  A.:  Lagrange  Bay 

N.  S.  W.:  off  Botany,  33-56  fms. 

W.  A. : Broome 

N.  S.  W.:  Colloroy,  Long  Reef 
W.  A.:  Rottnest  Island 
W.  A.:  Broome 
W.  A. : Bunkers  Bay 
W.  A.:  Broome 

N.  S.  W.:  off  Port  Jackson,  120  fms. 

W.  A. : Broome 
W.  A. : Broome 
Lord  Howe  Island 
W.  A.:  Broome 
N.  T. : Darmn 
W.  A.:  Dongarra 
N.  T.:  Darwin 
W.  A. : Broome 
W.  A. : Buiibury 
W.  A. : Broome 
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Macrophiothrix  caUizona 

calyptaspis 

lampra 

scoiia 

spinijcra 

Ophioirichoidcs  irrcgidaris 
pnlchra 

Placophiothrix  albolincata 
Ophiogyvma  lineata 
Ophionereis  hcxaetis 
stigma 
tigris 

Ophiocoma  occidcntalis 
Ophiomastix  notabilis 
Ophiarachna  mcgacnntha 
Pcctinura  nigra 
Ophiarachnella  paudgramda 
rugosa 

Cryptopclta  callista 
Ophiodyscrita  acosmeta 
Ophiotcichvs  7mdtispinnm 
parvispinum 
Ophiolepis  vnicolor 


W.  A. : Broome 

W.  A. : Broome 

N.  S.  W. : Port  Jackson 

W.  A. : Broome 

W.  A.:  Broome 

Q. : Port  Curtis 

W,  A.:  Bi  ’oome 

Lord  Howe  Island 

Q. : west  of  Low  Islands,  6-S  fins. 

N.  T. : Darwin 

W.  A. : Cape  Leveque 

Q. : Northwest  Islet 

W.  A.:  Point  Peron 

W.  xV.:  Cape  Leveque 

(J. : off  Double  Island  Point,  33  fins. 

W.  A. : Bunbury 

Q.:  off  North  Direction  Island,  19  fms. 

W.  A. : Broome 

W.  A.:  Broome 

W.  A.:  Broome 

Q.:  Lindeman  Island 

Lord  Howe  Island 


W.  A.:  Broome 

In  several  cases,  varieties  have  required  recognition;  of  these  the  following 
5 are  here  named  for  the  first  time. 


Ophiaeiis  savignyi  var.  hdca 
Ophionereis  semoni  var.  yiigra 
var.  badia 

Ophiurodon  einctum  var.  pulchclhun 
Ophiarachnella  ramsayi  var.  pnlehra 


N.  T.:  Quail  Island 
W,  A. : Point  Peron 
W.  A.:  Dongarra 
W.  A. : Cape  Leveque 
W.  A.:  Rottnest  Island 


As  shown  by  the  above  list  Lord  Howe  Island  is  the  home  of  only  3 of  the 
new  species  but  2 of  those  represent  new  genera.  The  coast  of  Queensland  fur- 
nishes type  localities  for  9 species  and  that  of  New  South  Wales  for  6.  From  the 
Northern  Teriatory,  there  are  4 species  and  a variety,  while  the  coasts  of  Western 
Australia  are  the  home  of  31  new  species  and  4 new  varieties  of  which  no  fewer 
than  20  claim  Broome  for  their  type  locality. 
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Brittle-stars  are  obviously  the  most  abundant  echinoderms  of  the  Australian 
coast.  Ovdng  to  the  small  size  and  secretive  nature  of  many  species  they  are  easily 
overlooked  and  the  average  collector  who  is  not  interested  in  the  group  never 
realizes  how  many  are  passed  over.  The  larger  forms  such  as  the  more  common 
species  of  the  Opliiocomidae,  Ophiodermatidae  and  Ophiotrichidae  living  as  they 
do  under  rock  fragments  or  among  corals,  and  being  more  or  less  active  in  their 
movements,  attract  the  attention  of  most  ^^along-shore’’  collectors,  but  they 
make  up  only  about  one-fourth  of  Aiistralia’s  ophiuran  fauna.  Naturally  condi- 
tions at  Broome,  so  favorable  for  sea-stars  are  equally  suitable  for  brittle-stars, 
and  about  one-half  of  the  132  species  in  the  following  account  were  taken  in  the 
Broome  region.  Of  course  the  Barrier  Reef  area  is  abundantly  populated  with 
ophiuroids  but  as  we  did  no  collecting  there  the  following  list  gives  a v^ery  inade- 
quate idea  of  that  fauna.  On  the  southern  coast  of  the  continent  brittle-stars  are 
much  less  abundant  than  in  the  tropics  but  some  very  interesting  forms  occur 
there;  that  fauna  is  of  course  quite  inadequately  represented  in  the  present  collec- 
tion. Western  Australia  between  Geraldton  and  xVlbany  has  a large  and  varied 
ophiuran  population  well  represented  in  our  collection  by  some  30  species,  of 
which  about  one-fourth  are  here  described  for  the  first  time. 

Brittle-stars  occur  under  the  most  diverse  environmental  conditions. 
Many  are  to  be  found  only  among  corals,  particularly  the  gorgonians,  and  large 
sponges,  especially  those  with  a branching  habit,  often  carry  great  numbers  of 
ophiurans  especially  of  the  genera  Ophiactis  and  Ophiothrix  (and  its  allies). 
Curiously  enough  certain  sponges  are  completely  free  from  ophiurans,  presumably 
because  of  some  secretion  obnoxious  to  the  echinoderms.  Very  few  ophiurans, 
except  the  multibrachiate  forms  like  Euryale,  live  exposed  freely  on  the  sea- 
bottom.  Some  live  buried  just  below  the  surface  on  sandy  bottoms,  while  others 
have  become  adapted  to  a subterranean  life  and  are  found  only  deeply  buried  in 
sand  or  even  in  mud.  Such  forms  have  in  many  cases  become  strikingly  adapted 
to  such  a life,  an  increase  in  the  length  of  arms  and  a decrease  in  the  calcareous 
matter  covering  the  body  being  frequent.  But  the  best  hunting  ground  for  brittle- 
stars  is  among  corals  and  coralline  algae,  particularly  in  the  dead  basal  portions, 
and  under  rock  and  coral  fragments  in  such  areas.  Many  small  forms  can  be  se- 
cured only  by  placing  quantities  of  such  material  in  pails  or  basins  with  just 
enough  sea-water  to  cover  it.  With  the  passage  of  a few  hours,  the  oxygen  in  the 
water  apparently  becomes  deficient  and  all  the  small  animals  come  out  of  their 
hiding  places  and  are  easily  secured  by  the  collector. 
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The  literature  dealing  with  Australian  ojihiurans  is  not  extensive.  Lyman’s 
(1SS2)  great  work  on  the  ‘Adiallenger”  Ophiuroidea  is  of  course  absolutely  essen- 
tial. Koehler’s  various  reports  are  invaluable  particularly  those  on  the  ‘^Siboga” 
littoral  ophiurans  (1905),  on  the  Ophiuroidea  taken  b}^  Michaelsen  and  Hart- 
meyer  in  Western  Australia  (1907),  the  "bVlbatross”  Philippine  material  (1922) 
and  on  Mortensen’s  great  collections  (19M0).  Doderlein’s  works  on  the  Euryalids 
(1911,  1927)  are  essential  for  that  group.  Bell’s  report  on  the  ''Alert”  echino- 
derms  (1SS4)  cannot  be  ignored  and  my  various  reports  on  Australian  collections 
(1909,  1914,  1910,  1921,  1923  and  1928)  contain  considerable  additional  material. 
The  death  of  Koehler  in  1931  was  a great  blow  to  all  students  of  Echinoderms  and 
it  is  to  be  regretted  that  at  the  present  moment  there  is  no  outstanding  student 
of  the  Ophiuroidea. 

In  collecting  brittle-stars,  little  care  need  be  used  except  in  the  case  of  the 
long-armed  Am])hiuridae.  These  have  a deplorable  habit,  especially  if  they  are 
fully  mature  sexually,  of  shedding  the  disk,  and  of  course  if  this  happens  in  the 
dredge,  the  chances  of  its  recovery  are  small.  If  it  is  psssible  to  handle  the  ani- 
mals carefull}"  from  the  time  they  are  first  discovered,  shedding  of  the  disk  is  very 
rare.  The  l)reaking  of  the  arms  is  of  course  the  most  frequent  mishaj);  with  dredged 
material  it  is  very  general  except  in  the  forms  with  short  stout  arms  and  even  here 
it  is  frequent.  The  only  remedy  is  great  care  in  handling.  Some  species  resent  any 
handling  and  break  off  the  arms  on  the  slightest  provocation,  but  this  is  rare. 
Brittle-stars  are  very  easily  affected  by  Epsom  salts  (MgS04)  and  once  they  are 
completely  narcotized  can  be  handled  with  impunity;  if  they  are  to  be  dried  after 
killing  the  arms  should  be  arranged  while  still  flexible  in  whatever  position  they 
are  desired.  With  s]iecimens  of  considerable  size,  it  is  a convenience  to  have  the 
arms  arranged,  as  far  as  possible,  i)arallel  to  each  other  all  pointing  in  one  direc- 
tion. In  methods  of  killing  and  preservation,  I>rittle-stars  may  be  ti  eated  like  small 
sea-stars  (sec  p.  GO)  but  it  is  an  interesting  fact  that  their  colors  (excepting  bright 
reds)  are  much  less  fugacious  than  in  the  Asteroidea.  Many  brittle-stars  keep 
their  colors  very  well  in  alcohol,  and  color  jiatterns  are  vciy  generally  retained. 
In  formalin  the  colors  usually  are  altered  but  little  but  tlie  specimens  themselves 
are  quickly  damaged  and  often  ruined  by  the  action  of  the  fluid  on  the  tissues. 
(Consequently  it  is  better  not  to  leave  brittle-stars  in  formalin  more  than  a few 
hours  at  the  most. 
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OPHIOMYXIDAE 
Ophio.myxa  australis 
Plate  13,  figs.  1-2 

Lutken,  1S69.  A«l(l.  ii<l  Hist.  Oj)li.,  pt.  .3,  p.  45. 

This  active  brittle-star  was  met  with  at  Lord  Howe  Island  but  was  not  com- 
mon, only  2 specimens  being  seen.  They  were  found  hidden  in  crannies  in  the 
coral  at  Ned’s  Beach,  and  are  about  half  grown;  disk,  1.5  mm.  in  diameter,  arms, 
some  SO  mm.  long.  In  life  one  was  “red  brown  with  a purplish  cast  aliove,  dark- 
est on  disk,  rather  light  on  distal  part  of  arms;  scattered  gray  flecks  on  disk;  5 or  6 
narrow,  gray  bands  on  arms,  faint  and  widely  spaced,  most  evident  distally; 
lower  surface  of  arms  flesh-red.’’  The  other  specimen  was  “olive,  yellow-brown 
and  yellow;  lower  surface  of  arm.s,  yellow-brown;  gray  flecks  on  disk  and  variega- 
tion on  arms;  no  definite  bands;  no  red.”  In  their  present  dry  condition,  the  first 
specimen  is  deep  brown  above,  with  gray  flecks  and  markings  evident;  a red  tint 
is  still  visible  on  lower  .surface  of  arms;  arm-spines  tend  to  lie  very  light,  almost 
white  on  distal  half  of  arms.  The  second  specimen  is  a lighter,  more  olive,  brown 
and  of  course  shows  no  trace  of  red. 

A small  brittle-star  with  disk  (>  mm.  across  and  arms  all  broken,  found  in  "a 
conglomerate  boulder,  taken  by  trawler  “Goonamlia,”  about  lat.  .33°  44'  !4.,  long. 
151°  SS'  E.  (about  IG-IS  miles  northeast  of  South  Head,  Port  .Jackson,  about  15 
miles  from  land),  75-SO  fms..  May,  1924”  and  presented  to  the  Australian  Mu- 
seum by  C.  W.  Mulvey,  is  apparently  a young  Ophiomyxa,  but  it  is  in  too  poor 
condition  to  permit  positive  identification. 

The  National  IMuseum  at  Melbourne  has  kindly  loaned  an  Ophiomyxa 
“dredged  in  Port  Phillip  by  J.  A.  Kershaw,”  which  is  a young  example  of  australis 
with  disk  about  12  mm.  across. 

At  Port  Willunga,  South  Australia,  I secured  a very  large  adult  of  this  spe- 
cies, the  largest  I have  ever  seen.  The  disk  was  about  35  mm.  across  and  the  arms 
140  mm.  long  or  more;  in  its  present  dried  condition  the  disk  exceeds  30  mm.  In 
life  it  was  “deep  olive  green  above,  dull  flesh-red  and  orange  (rather  brightly 
colored)  beneath,  especially  around  mouth;  arms  indefinitely  banded  light  and 
dark  distally.”  We  did  not  meet  with  Opliiomj^xa  at  any  point  on  the  Western 
Australian  coast  nor  has  it  been  included  in  any  of  Professor  Bennett’s  collections. 
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TRICHASTERIDAE 
Astrobrachion  adhaerens 

Ophwereas  adhaerens  Studer,  1SS4.  Abh.  K.  Preuss.  Akad.  Wiss.  Berlin,  p.  54. 

Mr.  Melbourne  Ward  has  kindly  sent  me  a very  fine  specimen  of  a young 
simple-anned  trichasterid  which  he  dredged  in  9 fins,  in  Whitsunday  Passage, 
off  Lindeman  Island,  Queensland.  It  measures  6 mm.  across  the  disk  and  the 
much  coiled  and  twisted  arms  are  well  over  100  mm.  long.  The  color  is  a rather 
bright  yellowish-brown.  Comparison  with  a cotype  of  Studer’s  species  (which 
specimen,  by  the  way,  has  G arms,  but  only  5 jaws)  of  about  the  same  size  fails  to 
reveal  any  point  of  difference  to  which  weight  can  be  given.  Comparison  with  a 
cotype  of  Ophiocrcas  phancrum  II.  L.  C.  is  of  no  value,  the  specimen  of  phanerum 
being  so  large  no  real  comparison  is  possible.  I am  inclined  to  agree  with  Morten- 
sen  (1924,  p.  99-101)  that  phancrum  and  constricium  Farquliar  are  identical  and 
both  proJ^al:)!}^  synonyms  of  Studer’s  adhaerens.  But  a good  series  of  specimens 
from  fi-lS  mm.  in  disk  diameter  will  be  needed  before  we  can  feel  sure  of  the 
matter.  DoderlciiPs  establishment  of  the  genus  Astrobrachion  for  these  forms 
seems  justifiable. 

A very  small  AstroJ^rachion  with  disk  only  2 mm.  in  diameter  and  arms  20-30 
mm.  long,  belonging  to  the  Australian  Museum,  may  properly  be  assigned  to  this 
species  for  the  present.  It  was  taken  in  15  fms.  at  Port  Molle,  Queensland. 

Euryale^  aspera 

Lamarck,  1816.  Anim.  s.  Vert.,  2,  p.  538. 

The  tropical  coasts  of  Australia  seem  to  be  a congenial  home  for  this  remark- 
able'93askct-fish'^  which  ranges  as  far  south  as  Double-Island  Point  on  the  Queens- 
land Coast  and  at  least  as  far  as  Cape  Villaret  in  Western  Australia.  It  is  appar- 
ently not  common  at  Darwin  as  a single  small  individual  dredged  there  near  the 
Leper  Station,  May  25,  1932,  was  the  only  one  we  secured;  it  is  now  (dry)  3 mm. 
across  the  disk  and  has  arms  15-20  mm.  long,  which  branch  5-7  times.  It  is 
somewhat  more  pigmented  than  similar  small  specimens  from  Broome,  but  it  was 

cannot  agree  with  Doderlein’s  (1911,  p.  9,  10)  line  of  reasoning  which  necessitates  calling  this 
genus  Euryala.  The  names  Eiiryale,  Gorgonocephalus  and  Astrophyton  were  never  truly  synonymous. 
None  was  a monotypic  group  or  had  a t^^pe  designated.  Lyman  .as  first  reviser  in  ISSO  was  quite  within 
his  rights  in  delimiting  the  groups  as  he  did  and  it  is  unnecessary  to  alter  the  names. 
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taken  on  a bottom  more  or  less  covered  with  coralline  algae,  sponges,  etc.,  very 
different  from  the  habitat  at  Broome,  where  all  of  the  very  young  individuals 
taken  were  living  on  gorgonians  while  the  adults  live  free  and  unprotected  on  the 
hard  sand  bottom.  The  young  are  pure  white  at  first;  then  the  disk  and  basal 
part  of  arms  show  a reddish  tinge  and  the  tips  of  the  big  spines  on  the  distal  ends 
of  the  radial  shields  are  quite  pink.  Later,  when  disk  is  6-10  mm.  across,  red- 
purple  pigment  becomes  conspicuous  around  the  margins  of  the  disk  and  in 
irregular  patches  on  the  arms.  Many  adults  still  retain  a more  or  less  purple 
color  but  there  is  great  diversity.  My  field  notes  at  Broome  sa^":  ^Mark  wine-red 
or  brownish-red,  disk  more  purple  than  arms;’^  ''dull  yellowish  disk,  rose-color  on 
basal  part  of  some  arms;  "fawn-brown,  variegated;’'  "usually  considerable  red- 
dish orally;’’  "dark  grayish  with  no  trace  of  red  or  purple.”  The  adults  are  25-40 
mm.  across  the  disk  while  the  arms  range  up  to  at  least  250  mm.  In  well  prepared 
specimens,  the  length  of  the  arms  is  G-S  times  the  disk  diameter.  It  is  not  un- 
likely therefore  that  living  adults  have  a feeding  area  500-600  mm.  across.  One 
specimen  from  Broome  is  perfectly  tetramerous  the  disk  being  a square  wdth 
sides,  12-13  mm.  long. 

The  40  specimens  at  hand  are  from  the  following  localities: 

Queensland:  Port  Curtis.  1 specimen,  very  young  but  well  pigmented.  Loaned 
by  Australian  Museum. 

Lindeman  Island,  Jul^^-September,  1934.  10  specimens,  very 

young.  Melbourne  Ward  leg.  et  don. 

Northern  Territory:  Darwin,  dredged  near  Leper  Station,  i\Iay  25,  1932.  1 very 

young  specimen. 

Western  Australia:  Broome,  August  and  September,  1929.  13  specimens, 

adults. 

Broome,  June,  1932.  15  specimens,  very  young  and  adult. 


Euryale  euopla‘  sp.  nov. 

Plate  23,  fig.  1 

Similar  to  ospera  in  its  general  structure  and  characters,  but  with  much  heav- 
ier and  coarser  spines  on  the  disk  and  proximal  arm  divisions.  The  first  fork  of 
the  arms  is  distinctly  further  from  the  margin  of  the  disk  than  in  adult  aspera  and 
apparently  there  are  fewer  subsequent  divisions;  owing  to  the  condition  of  the 


evo7r\os -U'ell-armedj  in  reference  to  the  very  heavy  spinulation  of  disk  and  basal  part  of  arms. 
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specimens,  which  are  dry,  it  is  impossible  to  reach  a positive  conclusion  on  this 
point.  In  large  specimens  of  asperoj  the  first  fork  is  about  S-15  mm.  from  the  ends 
of  the  radial  shields;  in  the  specimens  of  euopla^  it  is  15-30  mm.  In  aspera^  when 
the  disk  and  arm  spiniform  tubercles  arc  unusually  large,  they  may  measure  as 
much  as  4 mm.  high  and  1.5  mm.  in  diameter  at  the  base,  the  tip  being  smaller 
and  often  sharp-pointed.  In  cuopla,  these  spiniform  tubercles  are  often  5-7  mm. 
long,  2 mm.  or  more  in  thickness  and  blunt  or  markedly  clavate  at  tip.  The  num- 
ber of  these  clumsy-looking  spines  is  undoubtedly  fewer  than  in  aspera  but  it  is 
difiicult  to  put  the  difference  into  figures;  it  is  probably  safe  to  say  that  in  speci- 
mens of  the  same  size  there  are  not  more  than  two-thirds  as  many  in  cuopla  as  in 
aspera. 

Ilolotype,  Western  Australian  Mus.  no.  9GS3,  from  Bald  Island,  east  of 
Albany,  W.  A. 

There  are  two  specimens  of  this  striking  Euryalid,  which  agree  in  all  essen- 
tials. Both  are  yellow-brown  in  color  with  the  center  and  interradial  areas  of  the 
disk  considerably  darker  than  the  radial  shields  and  the  sides  of  the  arms.  They 
were  taken,  apparently  at  the  same  time  and  place.  The  holotype  is  30  mm. 
across  the  disk  and  10-12  mm.  across  the  base  of  each  arm  which  fork  at  least  0 
or  7 times,  and  probably  8 or  9.  The  paratype  is  25  mm.  across  the  disk  and  the 
base  of  each  arm  is  S -10  mm.  wide. 

The  occurrence  of  Euryale  on  the  southern  coast  of  Western  Australia  is 
most  surprising,  as  no  specimen  of  tlie  genus  has  hitherto  been  reported  from 
south  of  lat.  20°  on  the  west  coast  and  20°  on  the  east.  It  is  hard  to  believe  that 
there  is  not  some  mistake  about  the  locality  label,  but  in  any  case  there  is  little 
question  that  tliese  two  specimens  should  not  be  referred  to  the  widespread 
species  aspera.  It  is  not  incredible  that  they  are  extreme  representatives  of  that 
form  but  until  connecting  links  are  found  the  name  enopla  may  well  be  used  for 
them. 


GORGONOCEPHALIDAE 

Asteroporpa  australiexsis 

H.  L.  Clark,  1909.  Mem.  Austral.  Mas.,  4,  p.  547. 

There  are  10  nice  examples  of  this  species  at  hand,  presented  by  the  Austra- 
lian ^Museum,  ranging  in  disk  diameter  from  5 to  17  mm.  They  were  trawled  in 
70-75  fills,  of  water,  off  Cape  Everard,  Victoria,  ^larch  0,  1929. 
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Astroconus  australis 

Asirophyion  ausirale  Verrill,  IS76.  Bull.  U.  S.  Nat.  Mus.,  3,  p.  74. 

Astroconus  australis  Doderlein,  1911.  Abli.  Math.-phys.  Klasse  Iv.  Bayer.  Akad.  Wiss., 

II  Suppl.  Al)h.  5,  p.  37. 

There  is  at  hand  an  interesting  young  but  quite  typical  example  of  this 
characteristic  Australian  species  loaned  by  the  Australian  Museum.  It  is  the 
smallest  specimen  on  record,  only  6 mm.  across  the  disk,  with  arms  20-25  mm. 
long.  The  general  tint  is  cream-color  but  there  are  light  brown  marks  on  the  disk 
and  rings  on  the  arms  of  the  same  shade.  The  label  reads:  ^‘On  brown  sea-weed 
(on  hook  and  line),  Banks  Strait,  off  Flinders  Island,  N.  E.  Tasmania,  7 fms.’’ 

Astroconus  occidentalism  sp.  nov. 

Plate  23,  fig.  2 

Disk  32  mm.  in  diameter,  with  5 arms  exceeding  100  mm.  in  length,  forking 
at  least  half  a dozen  times  and  probably  more;  width  of  arm  at  base  about 
10  mm.,  its  height  about  one-half  as  much.  Disk  mostly  covered  by  5 radiating 
wedges,  between  which  in  the  interradii  are  narrow  sunken  areas;  each  wedge 
consists  of  two  indefinitely  outlined  radial  shields  only  slightly  separated  from 
each  other  by  a shallow  depression,  broadest  distally.  Wedges  covered  by  a 
pavement  of  circular  or  elliptical  flat  plates,  half  a millimeter  in  diameter  or  less, 
surrounded  b}"  and  mixed  with,  granules  or  small  plates  of  diverse  size  — many 
extremely  small;  distal  portion  of  wedges  and  interradial  areas  between  covered 
by  small  plates  and  granules,  the  difference  being  that  the  plates  are  flat,  the 
granules  more  or  less  hemispherical;  the  plates  are  not  numerous  enough  any- 
where to  form  a smooth  pavement.  Scattered  all  over  the  disk,  quite  irregularly 
in  the  interradial  'S\alleys'^  as  well  as  on  the  radiating  wedges  are  scores  of  more 
or  less  bluntly  conical  tubercles,  the  largest  of  which  are  1.5  mm.  in  diameter  and 
almost  as  high,  but  there  is  great  diversity  in  size;  they  are  not  smooth  but  finely 
ridged  and  wrinkled  in  an  irregular  way.  On  the  distal  end  of  each  wedge  the 
tubercles  become  more  uniform  in  size  and  arrangement;  they  are  a millimeter  in 
diameter  or  less  and  arranged  in  3 or  4 transverse  series  forming  ridges  separated 
from  each  other  b}'  rather  deep  valleys.  These  tubercled  ridges  continue  out  on 
the  arm;  there  are  only  2 or  3 before  the  arm  forks  about  5 mm.  from  the  disk. 

^ occidentalis=v:estern,  in  reference  to  its  being  the  representative  of  the  genus  on  the  western  coast 
of  Australia. 
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On  the  arms  from  the  first  fork  to  the  second  or  third  or  a little  further  on  some 
branches,  the  tuhercled  ridges  continue  as  incomplete  rings  on  the  top  and  sides 
of  the  arm;  at  first  there  are  10-15  tubercles  on  each  ring  but  the  number  de- 
creases distall}^  and  they  disappear  near  the  middle  of  the  arm,  though  the  rings 
themselves  continue  far  out  and  can  be  distinguished  almost  to  the  very  tip  of 
the  arm.  Between  the  ridges  is  a fine  but  not  smooth  coating  of  minute  plates 
and  granules. 

Entire  lower  surface  covered  by  a fine,  granular  coat,  coarsest  in  the  inter- 
radial  areas.  Tentacle  pores  small;  first  pair  well  within  disk,  with  no  tentacle- 
scales.  Each  succeeding  pore  is  more  or  less  concealed  by  a slight  ridge  on  its 
adoral  side,  which  carries  5 or  4,  short  peg-like,  flattened  spines,  terminating  in 
3 long,  glassy  teeth  or  thorns;  the  ridges  themselves  merge  into  the  tubercled 
ridges  of  the  upper  surface  and  sides  of  the  arm.  Each  mouth  angle  carries  a 
large  number  of  teeth  and  oral  papillae  of  diverse  sizes,  carried  irregularly  on  the 
sides  as  well  as  at  the  tip  of  the  jaw.  Genital  slits  al)out  4 mm.  long,  near  the 
upper  margin  of  the  interbrachial  area,  on  each  side,  close  to  the  arm.  Madrc- 
poric  plate  single,  well  defined,  close  to  the  mouth  frame  in  one  interradial  area. 

Color  purplish-brown  lightest  on  tubercles  and  ridges,  the  valleys  and  de- 
pressions contrastingly  darker;  there  are  also  irregular  dark  markings  on  the 
disk.  Orally  the  contrast  between  light  and  dark  is  conspicuous;  the  inter- 
brachial  areas,  mouth  frame  and  arm  bases  arc  brownish  yellow  with  dull  purple 
markings;  on  the  arms  these  purple  markings  are  short  transverse  bars,  arranged 
regularly  along  each  side  but  the  regularity  of  arrangement  disappears  after  the 
first  fork. 

Holotype,  Western  Australian  Museum  no.  llG-37,  from  North  Beach,  near 
Fremantle,  W.  A. 

This  is  a very  notable  gorgonocephalid  obviously  related  to  Astroconus 
australis  but  easily  distinguished  by  the  regular  tuberculated  ridges  on  the  arms, 
which  give  it  a very  distinctive  facies.  Presumably  it  replaces  australis  on  the 
western  coast  of  the  continent. 

iVSTUOCLADUS  GRANULATUS^  Sp.  nOV. 

Plate  23,  fig.  3 

Disk  11  mm.  in  diameter;  arms  35  mm.  or  more  in  length,  branching  8-10 
times;  first  fork  about  4 mm.  from  disk  margin  at  distal  ends  of  radial  shields; 


’ granulalus  = roughened  by  granular  elevations,  iu  reference  to  the  granular  surface  of  the  disk. 
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arm  3 mm.  wide  before  forking.  Disk  deeagonal,  with  5 concave  interradial  sides, 
and  5 nearly  straight  sides  where  arm  bases  are  in  contact  with  radial  shields; 
latter  about  5 mm.  long  by  1.5-1.75  mm.  wide,  nearly  parallel  in  pairs,  strongly 
convex  but  not  at  all  sharply  defined;  interradial  areas  slightly,  center  of  disk 
markedly,  depressed  in  the  dry  specimen.  Whole  surface  of  disk  eovered  with  a 
nearly  uniform,  but  not  at  all  crowded,  eoat  of  rounded  granules,  coarsest  on 
radial  shields,  finest  at  center  of  disk. 

Arms  evenly  covered  on  dorsal  surface  and  sides  with  a nearly  uniform 
granulation  like  that  of  the  disk,  coarsest  near  base  of  arm  and  becoming  more 
and  more  fine  distally;  on  the  distalmost  branches,  alternating  rings  of  coarser 
and  finer  granulation  can  be  distinguished  but  they  are  ill-defined  and  can 
scarcely  be  made  out  until  after  the  fifth  or  sixth  fork  of  the  arm. 

Whole  lower  surface  covered  with  a fine,  low  granulation.  Tentacle  pores 
very  small,  with  6 pairs  before  the  first  fork  of  the  arm.  Tentacle  scales  are  found 
between  the  first  and  second  forkings  of  the  arm;  at  first  there  are  2 or  sometimes 
3,  but  distally  there  are  more  commonl}^  3;  they  are  very  small  and  their  bases 
scarcely  form  a distinguishable  ridge,  while  the  glassy  thorns  at  the  tip  are  very 
minute.  On  the  distalmost  branches,  the  tentacle  scales  are  relatively  much 
larger  making  the  tips  of  the  arms  very  rough  in  the  dry  specimen  — no  doubt 
very  ''sticky^^  and  clinging  in  life.  Madreporite  single,  small,  wider  than  long,  on 
the  soft  interbraehial  area  just  outside  the  mouth  frame.  Each  mouth  angle 
occupied  by  a group  of  teeth,  dental  papillae  and  oral  papillae,  not  sharply  dis- 
tinguishable but  much  smaller  distally  than  at  the  center  of  mouth. 

Color  uniformly  rich  red-brown;  there  is  no  clue  to  the  color  in  life. 

Holotype,  M.  C.  Z.  no.  4899,  from  Lindeman  Island,  Great  Barrier  Reef, 
Queensland.  July-September,  1934.  Melbourne  Ward  leg.  et  don. 

This  seems  to  be  a very  well  marked  species  characterized  by  the  granular 
covering  without  tubercles  or  spines  and  the  very  smooth  oral  surface  without  any 
tentacle  scales  until  after  the  first  arm  fork.  Besides  the  holotype,  there  is  at 
hand  a very  small  gorgonocephalid,  with  disk  only  5-6  mm.  across,  which  Mr. 
Ward  dredged  in  9 fms.  off  Lindeman  Island  in  1929,  and  gave  to  the  Australian 
Museum.  This  specimen  is  very  pale  cream-color,  the  radial  shields  are  con- 
spicuous in  parallel  pairs  and  the  granulation  is  very  fine,  but  I think  there  is  no 
doubt  it  is  a young  indi\ddual  of  granulatus. 
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Astrochalcis  tuberculosus 
Koehler,  1905.  “Sil)oga”  Opli.  Litt.,  p.  130. 

A huge  gorgonocephalid  in  the  .iVustralian  ]\Iuseum  (J  5294)  is  certainly  an 
Astrochalcis  and  probably  represents  this  siiecies;  hut  it  is  strongly  contracted, 
the  arms  being  rolled  inward  so  as  to  completely  conceal  the  oral  surface,  and  is 
now  very  dry,  .so  that  any  real  study  of  the  specimen  is  impossible  without 
wrecking  it.  It  is  fully  75  mm.  acro.ss  the  disk  and  the  arnus  are  30  mm.  M’ide  at 
ba.se.  The  ground  color  is  a light  purplish-brown  but  it  is  irregularly  spotted 
and  marketl  with  a dirtj'  cream-color  and  the  arms  distally  become  the  same  tint. 
The  plating  of  disk  and  arms  is  cpiite  smooth  but  there  are  rather  numerous 
tubercles,  whicli  are  so  low  as  to  be  mere  convexities,  1.5-3  mm.  across. 

This  specimen  was  taken  in  September,  1928,  in  Alliany  Passage,  northern 
Queensland,  on  a gravelly  bank,  in  9-12  fins. 

OPHIACANTHIDAE 
Ophiacaxtha  clavigera 

Koehler,  1907.  Fauna  Sudwcst-Australiens:  Oj)li.,  p.  247. 

In  Koombana  Bay,  Bunbury,  W.  A.,  one  of  the  original  localities  for  this 
species,  we  took  11  siiecimeas,  October  26,  1929.  The  largest  is  3.5  mm.  across 
the  disk  and  hence  is  much  larger  than  any  of  Koehler’s  7 specimens;  the  arms 
are  about  14  mm.  long.  The  smallest  specimen  is  only  1 mm.  across  the  disk. 
Growth  changes  in  this  species  are  remarkable,  for  the  disk  spinelets  tipped  with 
2 or  3 glassy  teeth  gradually  lose  those  tips  and  become  changed  into  little 
sugar-loaf  shaped  tubercles.  In  the  largest  specimen  the  uppermost  arm-spine  at 
base  of  arm  is  not  merely  clavate  but  is  actually  forked  at  tij).  The  color  of 
clavigera  ranges  from  indistinctive  light  brownish  to  white,  but  the  distal  ends  of 
the  radial  shiekls  are  rather  conspicuously  white. 

At  Broome  in  June  1932,  a small  ophiacanthid  was  dredged  which  it  seems 
best  to  refer  to  this  species.  As  the  disk  is  only  2 mm.  across  and  the  arms 
12-14  mm.  long,  it  is  obviously  too  young  for  certain  identification,  but  the  gen- 
eral aiipearance,  tlie  disk  covering,  the  white-tipped  radial  shields,  and  the 
arm-spines  arc  much  like  tho.se  of  clavigera.  As  this  species  has  been  taken  in 
Coekburn  Sound  near  Fremantle,  the  occurrence  in  the  vicinity  of  Broome 
would  indicate  a distribution  coinciding  with  that  of  some  other  Western  iVus- 
t ra lia n e chi  noderms . 
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Ophiacaxtha  discoidea 
Iatvian,  1S79.  Bull.  C.  Z.,  6,  p.  57. 

The  Australian  Museum  loaned  2 unidentified  Ophiacanthas  which  prove  to 
represent  this  species.  One  was  collected  at  the  Murray  Islands  in  1907  by  Hed- 
ley  and  McCulloch  while  the  other  has  no  data  but  was  probably  taken  at  the 
same  place.  The  Murray  Island  specimen  has  the  disk  2.5  mni.  across  and  is  in 
excellent  condition.  The  other  is  a trifle  larger  but  all  the  arms  are  more  or  less 
broken.  Both  are  dry,  and  bleached  to  a very  pale  brownish  white. 

Ophiacantha  heterotyla 
H.  L.  Clark,  1900.  “Thetis”  Ech.,  p.  542. 

There  are  a number  of  unidentified  Ophiacanthas  from  the  Australian  Mu- 
seum to  be  referred  to  this  species.  Onl}^  one  calls  for  any  comment.  It  was  taken 
by  ]\Ir.  ^Melbourne  Ward  in  1929,  off  Gordon,  D'Entrecasteaux  Channel, 
Tasmania,  in  5 fms.  It  is  unusually  large  (4  mm.  across  the  disk)  and  dark 
colored,  the  upper  surface  of  disk  a distinct  brown,  the  lower  surface  and  arms 
more  of  a gray  brown;  at  the  center  of  each  mouth  shield  and  of  each  of  the  first 
two  lower  arm  plates  is  a nearly  circular  l:)lackish  spot  with  ill-defined  boundaries. 
Some  specimens  from  off  Port  Jackson  show  the  same  feature  but  less  con- 
spicuously; they  are  themselves  lighter  colored. 

Besides  the  specimen  from  Tasmania,  the  material  at  hand  consists  of  17 
specimens  taken  as  follows: 

New  South  Wales:  15  miles  northeast  of  South  Head,  Port  Jackson,  75-SO  fms. 

May,  1924.  C.  W.  Mulve}"  leg.  et  don.  4 specimens,  2 
adult. 

2.5-4  miles  off  Botany  Bay,  33-56  fms.  Trawler,  “Goonam- 
bie.^^  McNeil  and  Livingstone  leg.  13  specimens,  adult 
and  young. 

Ophiacantha  ameleta^  sp.  nov.^ 

Ophiacantha  dallasU  Doderleix,  1S9G.  Denkschr.  Med.-Nat.  Ges.  Jena,  8,  p.  291,  non 

Ophiacantha  dallasii  Duncax,  1S79.  Jour.  Linn.  Soc. : Zool.,  14,  p.  471. 

A specimen  of  Ophiacantha  from  the  Murray  Islands  at  the  northern  end  of 
the  Great  Barrier  Reef,  loaned  by  the  Australian  Museum,  agrees  exactly  with 

^ apk\riTos  — neglected,  in  reference  to  previous  confusion  with  O.  dallasii  Duncan. 

“Holotype,  M.  C.  Z.  No.  3508,  from  40  fms..,  Kwangdang  Bay,  Celebes;  “Siboga"  St.  117. 
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one  of  the  ^^Siboga'^  specimens  now  in  the  M,  C.  Z.  Both  correspond  admirably 
with  Doderlein’s  figures  and  description.  But  one  cannot  understand  how  the 
distinguished  German  scholar  could  have  considered  his  material  identical  with 
Duncan’s  species  from  Korea.  His  passing  over  the  striking  difference  in  the 
arm-spines  as  accidental  is  quite  unacceptable.  The  present  species  has  very  long 
slender  spines,  as  against  relatively  short,  thick  spines  in  dallasii  but  more  im- 
portant is  the  presence  in  Doderlein’s  species  of  relatively  huge  spines  on  the 
second  arm-segment  as  the  uppermost  of  the  series.  Neither  Doderlein  nor 
Koehler  refer  to  these  as  being  limited  to  the  second  segment  but  in  the  two 
specimens  at  hand  this  is  the  most  noticeable  feature. 

Ophiacantha  tenutspina^  sp.  nov. 

Disk  4.5  mm.  in  diameter;  arms  all  broken  but  at  least  15  mm.  long  and  prob- 
ably more.  Disk  covered  with  the  usual  coat  of  thin  o^^erlapping  scales,  normal^ 
completely  hidden  b}^  the  dense  coat  of  spinules  which  they  bear;  these  spinules 
are  relatively  very  long  and  slender  and,  when  fully  developed  and  uninjured, 
bear  three  long  divergent  teeth,  as  long  as  the  stem  of  the  spinule  and  even  more 
slender;  these  teeth  arc  naturally  very  easily  broken  and  hence  many  spinules 
seem  to  terminate  in  very  short  blunt  teeth.  Radial  shields  hidden  but  apparently 
long,  narrow,  and  parallel;  in  one  radius,  there  is  a very  narrow,  apparently  bare 
area  as  though  the  radial  shield  itself  bore  no  spinules,  but  this  was  not  confirmed 
by  the  other  radii. 

Arms  not  particularly  slender  and  not  reall}^  moniliform  (except  perhaps  on 
the  distal  portions  which  are  missing)  but  markedly  constricted  at  every  joint. 
Upper  arm-plates  small,  triangular,  wider  than  long,  widelj^  separated.  Side 
arm-plates  large,  meeting  broadly  above,  more  narrowly  below;  each  plate  carries 
a series  of  9 or  10  very  slender  and  finely  thorny  arm-spines  the  upper  ones  long- 
est, 3 mm.  or  more  in  length;  the  uppermost  4 or  5 are  veiy  similar  but  the  lower 
ones  decrease  rapidly  in  length  and  the  lowest  is  not  very  much  larger  than  the 
single,  flat,  thorny-tipped  tentacle-scale.  Lower  arm-plates  at  base  of  arm  bell- 
shaped, much  broader  distally  that  at  the  somewhat  bluntly  pointed  proximal 
end;  lateral  margins,  concave;  further  out  the  plates  become  more  and  more  tri- 
angular with  a convex  distal  margin,  and  are  more  and  more  widely  separated. 

Oral  shields  triangular,  wider  than  long,  the  lateral  margins  rounded;  adoral 
plates  longer  than  wide  about  as  wide  proximally,  where  they  meet,  as  distally. 


* = having  slender  spines,  in  reference  to  the  delicacy  of  both  disk  and  arm  spines. 
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Each  jaw  carries  a vertical  series  of  narrow  rather  blunt  teeth  and  3 very  con- 
spicuous, long,  narrow  pointed  oral  papillae  on  each  side. 

Color  of  disk,  in  dry  specimen,  light  yellowish-brown,  grayer  on  the  margins 
so  there  is  no  sharp  contrast  with  the  dark  gray  arms,  which  are  lighter  orally; 
an  ill-defined  whitish  spot  on  the  disk  near  the  base  of  each  arm.  Arm-spines 
glass}"  but  with  a bluish  tint  and  faintly  banded  or  marked  with  fine  transverse 
darker  lines;  this  pretty  coloring  of  the  arm-spines  is  only  visible  in  a good  light, 
under  more  or  less  magnification. 

Holotype,  Australian  ]\Iuseum,  no.  J6049,  from  9-12  fms.,  off  Gatecomb 
Head,  Port  Curtis,  Queensland,  July,  1929.  Ward  and  Boardman  leg. 

This  is  a very  well  marked  species  which  cannot  be  confused  with  any  other 
of  the  Australian  forms.  Among  all  the  Ophiacanthas  described  from  the  East 
Indian  region  there  is  nothing  hke  it.  The  disk-covering  and  numerous  arm- 
spines  set  it  apart,  but  the  long  sharp  oral  papillae  remind  one  of  Lyman's  0. 
longidcns  from  the  Philippines. 


OPHlOTHAUMAi  gen.  nov. 

Arms  more  than  5,  capable  of  being  pulled  back  together  over  the  disk  as  in 
Ophiomyces  and  Ophiotholia.  Disk  without  visible  radial  shields,  covered  with 
scales  bearing  low,  bluntly  pointed  spinelets  or  high  conical  granules.  Teeth 
several,  wide  and  truncate  with  somewhat  hyaline-margin;  tooth-papillae  several, 
narrow,  thick  and  l^luntly  pointed;  oral  papillae  along  the  entire  side  of  the  jaws. 
Oral  shields,  adoral  plates,  tentacle-scales,  arm-plates  and  spines  not  peculiar, 
much  as  in  Ophiacantha. 

Genotype,  Ophiothauma  lieptactis  sp.  nov. 

This  odd  httle  brittle-star  reminds  one  of  Ophiomyces  and  Ophiotholia  but 
there  is  nothing  peculiar  about  the  tentacle-scales  or  mouth  parts.  It  is  obviously 
a connecting  link  between  those  deep-water  genera  and  the  more  typical  ophia- 
canthids,  and  as  such  is  of  more  than  usual  interest. 

Ophiothauma  heptactls-  sp.  nov. 

Arms  7,  of  very  unequal  length,  10-18  mm.  long;  there  is  some  indication 
that  the  shortest  arms  have  been  broken  off  and  are  regenerating.  Disk  3 mm. 


^ Ophio — , the  common  prefix  of  ophiuran  genera  -\-davfjia  = a marvel^  a wonder ^ of  obvious  significance. 
2 liTTa  — seven is  =ray,  in  reference  to  the  number  of  arms. 
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in  diameter  and  over  2 mm.  high  in  its  present  contracted  condition;  owing  to  the 
folding  back  of  the  arms  over  it,  the  details  of  its  structure  are  obscured,  but  it  is 
obviously  covered  with  thin,  rather  large  scales,  among  which  no  radial  shields 
can  be  detected;  the  scales  bear  high  conical  granules  (perhaps  better  called  low, 
blunt  spinelets)  which  are  rather  numerous  but  do  not  form  a uniform  coat; 
apparently  there  may  be  more  than  one  granule  to  a disk-scale  but  this  is  not 
certainly  determinable.  Upper  arm-plates  rather  large,  rounded  pentagonal;  on 
basal  part  of  arm,  the  proximal  angle  is  truncated  and  the  plates  are  in  contact 
for  nearly  half  their  width  but  near  tip  of  arm  the  proximal  angle  is  sharp  and  the 
plates  are  well  separated. 

Interbrachial  areas  iDelow  are  naturally  very  narrow,  covered  with  thin 
plates,  but  with  only  a few  of  the  conical  granules.  Under  arm-plates  moderately 
large,  longer  than  wide,  rounded  octagonal,  only  in  contact  by  the  proximal, 
shortest  side;  at  the  very  tip  of  the  arm  they  are  not  in  contact.  Side  arm-plates 
of  moderate  size,  only  meeting  above  and  below  near  tip  of  arm;  each  carries  a 
series  of  4 rather  stout,  smooth,  slightly  flattened,  blunt  spines;  the  two  lowest 
are  about  equal  and  shorter  than  tlie  third  which  is  in  turn  shorter  than  the  rather 
long  uppermost;  the  last  greatly  exceeds  the  arm-segment.  Tentacle-scale  single, 
large,  flat  and  somewhat  pointed. 

Oral  shields  of  moderate  size,  oval  with  the  narrower  end  inward,  somewhat 
longer  than  wide;  madreporite  the  largest  witli  a single  rather  conspicuous  pore. 
Adoral  plates  much  longer  than  wide  and  much  wider  distally  than  proximally; 
they  do  not  quite  meet  within  and  radially  are  separated  by  the  small  first  under 
arm-plate.  Teeth  2 or  3,  far  up  on  angle  of  jaw,  rather  wide,  truncate,  with  a 
slightlj^  hyaline  margin.  Dental  papillae  several,  irregularly  arranged,  short, 
thick,  narrow  and  blunt.  Oral  i)apillae  5 on  each  side  of  jaw,  rather  flat  and 
truncate,  the  outermost  widest.  Color  of  dry  specimen  very  pale  brown,  almost 
white,  the  disk-spinelets  distinctly  tawny  yellow. 

Holotypc,  M.  C.  Z.  no.  4917,  from  Port  Essington,  Coburg  Peninsula, 
Northern  Territory. 

The  origin  of  this  remarkable  specimen  is  unfortunately  obscure.  It  was 
found  witl)  specimens  of  Maerophiothrix  belli  in  a jar  in  which  there  were  no  other 
echinoderms.  It  was  not  noted  when  the  specimens  were  collected.  A plausible 
hypothesis  is  that  it  was  living  symbiotically  (or  parasitically)  on  one  of  the  big 
ophiurans  and  was  placed  in  alcohol  with  them.  In  dying,  the  arms  were  con- 
tracted to  their  present  unusual  position  and  the  animal  fell  off  of  its  host. 
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AMPHIURIDAE 
Amphiura  ambigua 
Koehler,  1905.  “Siboga”  Oph.  Litt.,  p.  39. 

At  East  Point,  Darwin,  at  different  times,  4 long-armed  brittle-stars  were 
taken  from  the  sand  under  rock  fragments.  The  light  gray  disks  and  pale  yellow- 
ish, but  conspieiiously  banded  arms,  gave  them  a more  than  ordinarily  attractive 
appearance.  They  have  retained  as  dried  specimens  much  of  their  natural  colora- 
tion. The}"  now  measure  4-6  mm.  across  the  disks  while  the  arms  are  about  10 
times  as  much.  The  coloration  now  may  be  described  thus:  Disk  pale  gray,  the 
narrow  radial  shields  often  with  a dark  blotch  at  middle;  arms  light  yellowish 
with  enough  purple-gray  upper  arm-plates  at  intervals  of  2-6  segments  to  give 
them  a regularly  banded  appearance;  arm  spines  whitish,  more  or  less  speckled 
and  streaked  with  brown  of  some  shade,  often  ejuite  dark. 

There  seems  no  good  reason  to  doubt  that  these  Amphiuras  are  adults  of 
Koehler’s  East  Indian  species  which  was  based  on  2 young  individuals.  There  are 
only  two  or  three  particulars  in  which  the  Australian  speeimens  differ  from  Koeh- 
ler’s deseription.  The  arms  are  much  longer,  relatively,  the  oral  shields  are  blunter 
and  wider  at  the  inner  end,  and  the  conspicuous  hooks  on  the  arm-spines  occur 
only  on  2 spines  (or  often  only  on  one)  in  a series,  while  the  uppermost  and  lower- 
most spines  are  not  so  stout  as  represented  by  Koehler.  These  differences  may 
properly  be  attributed  to  the  difference  in  size,  and  probably  in  age,  of  the  speci- 
mens concerned.  Certainly  they  do  not  seem  to  be  adequate  for  establishing  a 
new  species.  Since  1905,  Koehler  has  found  additional  specimens  of  amhigua  in 
the  "hVlbatross”  Philippine  collection  (1922)  and  in  Dr.  Mortensen’s  East  Indian 
collection  (1930),  but  all  were  of  small  size.  It  is  interesting  to  note  that  in  the 
figure  given  of  the  Philippine  specimen  (1922,  pi.  69,  fig.  6),  the  brown  markings 
on  the  arm-spines,  so  .evident  in  the  specimens  from  Darwin,  are  easily  seen. 

Amphiura  constricta 
Lyman,  1879.  Bull.  Mus.  Comp.  Zool.,  6,  p.  22. 

It  is  an  interesting  illustration  of  the  curious  inconsistencies  of  marine  col- 
lecting that  no  specimens  of  this  apparently  common  and  widely  distributed 
brittle-star  were  in  the  extensive  collections  of  echinoderms  in  the  South  Austral- 
ian ^Museum  in  1928,  in  spite  of  the  assiduous  collecting  by  Dr.  Verco,  yet  the 
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present  collection  contains  many  specimens  from  the  eoast  of  Western  Australia 
as  well  as  from  the  Northern  Territorj^  Queensland,  New  South  Wales,  Tasmania 
and  Victoria,  and  it  can  hardl}^  be  doubted  that  the  species  occurs  in  South 
Australian  waters.  This  cireumcontinental  distribution  is  notable  as  it  is  rare 
among  echinoderms.  The  species  is  easil}^  recognized  from  Lyman’s  description 
and  figures  but  shows  some  diversity  in  the  scaling  of  the  disk  (perhaps  asso- 
ciated with  regeneration),  in  the  character  of  the  arm-spines  (perhaps  associated 
with  age),  and  in  the  relative  length  and  stoutness  of  the  arms. 

The  material  from  Port  Curtis,  Darwin  and  Broome  was  at  first  supposed 
(largely  for  geographical  reasons)  to  represent  a separate  species  but  prolonged 
and  repeated  study  has  failed  to  justify  such  an  idea.  Adult  specimens  from 
Broome  are  so  very  similar  to  those  from  Port  Jackson,  that  they  cannot  be 
separated  even  as  a variety.  Some  of  the  younger  specimens  from  the  northern 
coast  however  show  peculiarities  in  the  arm-spines  which  are  perplexing.  The 
spines  are  less  opaque  and  more  glassy,  with  a sharp  hook  or  lateral  tooth  at  the 
tip;  in  one  specimen  from  Broome  this  is  very  marked  but  otherwise  the  charac- 
ters are  tliose  of  constneta.  In  other  specimens,  one  or  more  of  the  lower  spines 
are  truncate  (not  merely  blunt)  and  have  a minute,  sharp  tooth  on  each  side. 
No  separation  of  such  specimens  from  the  more  typical  cofistricta  has  proved  at 
all  satisfactory,  and  hence  all  the  Australian  material  at  hand  is  referred  to 
constricta.  Unfortunately  veiy  few  of  the  specimens  are  adults;  with  more  ma- 
terial it  ma}"  be  demonstrated  that  two  elosely  allied  species  occur  on  the  northern 
coast. 

Of  the  present  series  of  114  specimens,  nearly  all  are  young,  and  few  call  for 
any  eomnient.  The  4 largest  are  G mm.  across  the  disk  (Lyman’s  type  was  5 mm.) 
but  no  others  exceed  5 mm.  and  nearly  all  are  2-4  mm.  across.  Apparently 
adults  are  more  difficult  to  find.  The  specimen  from  Shell  Harbor  is  interesting 
because  although  small  it  is  the  only  one  which  gives  any  idea  of  the  color  in  life. 
All  the  others  have  grayish  disks  and  yellowish  or  whitish  arms  often  banded 
with  dusky;  or  they  are  plain  ^bnuseum  color,”  a dingy  light  l:)rown.  The  Shell 
HaiLor  specimen  has  retained  the  general  color  pattern  of  life  l)ut  it  is  of  course 
somewhat  faded.  The  disk  is  gray,  lightly  mottled  with  darker;  dorsal  side  of 
arms  similar  l)ut  with  a pinkish  tinge;  lower  surface  much  lighter,  white  at  mouth, 
pinkish  on  arms,  with  several  dusky  cross  bands  on  distal  part  of  arm;  arm 
spines  pink.  In  a j^oung  individual  taken  at  Lord  Howe  Island,  the  slender  whit- 
ish arms  were  crossed  by  narrow,  irregularly  scattered  bands  of  bright  red;  in  all 
other  cases  the  arm  liands  were  grayish. 
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The  114  specimens  are  from  the  following  places: 

Queensland:  Port  Curtis.  ]\I.  Ward  leg.  5 specimens,  adult  and  young.  Loaned 
the  Australian  ]\Iuseum. 

New  South  Wales:  Port  Stephen.  1 young  specimen.  Loaned  by  Australian 

]\Iuseum. 

Long  Reef,  November  2S,  1929,  1 large  adult. 

Port  Jackson,  November  21,  1929.  2 specimens. 

Botany  Bay,  off  Towra  Point,  20  ft.,  April,  1924.  ^^From  root 
of  kelp.’^  J.  H.  Wright  don.  2 specimens,  small  adults. 
Loaned  by  Australian  ]\Iuseuin. 

Shell  Harbor,  May  4,  1932.  1 specimen. 

Lord  Howe  Island:  April,  1932.  19  specimens,  all  ^mung. 

Tasmania:  Eagle  Hawk  Neck,  Jan.  27,  192S.  T.  T.  Flynn  leg.  et  don.  5 speci- 
mens, young. 

Hobart,  November  15,  1929.  1 specimen,  very  young. 

Victoria:  Port  Phihp,  dredged  by  J.  A.  Kershaw.  2 specimens,  young.  Loaned  by 
^Melbourne  Museum. 

Port  Melbourne,  under  piles  of  pier.  W.  Kershaw  leg.  11  specimens, 
adult  and  }mung.  Loaned  by  Melbourne  ^Museum. 

Western  Australia : Bunkers  Bay,  January,  1930.  E.  W.  Bennett  leg.  et  don. 

2 specimens,  young. 

Bunbury,  Koombana  Bay,  5-S  fms.,  October  26,  1929.  7 
specimens,  very  young. 

Rottnest  Island,  1931.  G.  Bourne  leg.  1 specimen,  small 
adult. 

Dongarra.  E.  W.  Bennett  leg.  et  don.  5 specimens,  young. 
Broome,  August  and  September,  1929.  9 specimens,  young 
and  small  adults. 

Broome,  dredged  in  5-S  fms.,  June,  1932.  36  specimens,  only 
2 adult. 

Northern  Territory:  Darwin:  near  Shell  Islands,  2-3  fms.,  July,  1929.  4 speci- 
mens, young. 

AxMphiura  microsoma 
H.  L.  Cn\RK,  1915a.  Mem.  M.  C.  Z.,  25,  p.  228. 

Four  specimens,  from  widely  separated  localities,  young  and  in  poor  con- 
dition, are  best  treated  as  representatives  of  this  little  known  species. 
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One  is  scarcely  3 inm.  across  the  disk,  with  which  are  associated  2 arms, 
lS-20  mm.  long.  The  disk  is  covered  by  a dark  skin,  in  which  many  small  scales 
are  imbedded.  Comiiarison  with  the  original  specimens  of  microsoma  leaves  no 
doubt  that  it  is  a young  individual  of  that  species,  in  spite  of  the  fact  that  it  was 
taken  at  Bathurst  Point,  Rottnest  Island,  W.  A.  It  was  loaned  by  the  Perth 
Museum. 

The  other  3 specimens  are  of  about  the  same  size,  and  the  arms,  though 
broken  off,  are  still  with  the  bodies.  There  are  no  data  with  2 of  these  specimens, 
whicli  belong  to  the  Australian  Museum,  but  it  is  quite  possible  that  they  arc 
from  the  type  localit}",  the  Murray  Islands.  The  third  one  is  from  Broome  and 
has  much  l:)roader  radial  shields  than  the  other  two.  All  three  differ  markedly 
from  the  Rottnest  specimen  and  from  the  types  of  microsoma  in  having  the  disk 
covered  with  very  fine  scales.  It  seems  to  me  quite  possible  however  that  this  is 
merel}"  a youthful  character  retained  longer  than  in  the  Rottnest  Island  speci- 
men. At  aii}^  rate,  it  seems  l^etter  to  treat  them  as  young  microsoma  than  to 
endeavor  to  distinguish  them  as  a separate  species  on  the  basis  of  such  material. 


Amphiura  velox 

Koehler,  1910.  Abh.  Senckenb.  Natiirf.  Gesell.,  33,  p.  292. 

It  is  interesting  to  record  this  fine  species  from  the  northwestern  coast  of 
Australia.  In  June,  1932,  2 specimens  were  dredged  in  Lagrange  Bay  in  5-7  fms. 
One  is  badl}^  damaged  but  the  other  is  a perfect  specimen.  Both  arc  somewhat 
larger  than  the  type.  In  life  the  interbrachial  areas  are  somewhat  swollen  and 
j)ushed  out  between  the  arm-bases,  the  whole  disk  being  covered  above  and 
below  with  a soft  skin  bearing  a coat  of  very  small  scales;  on  drying,  the  skin 
wrinkles  as  it  shrinks  but  the  five  pairs  of  long  radial  shields  tend  to  prevent 
wrinkles  forming  on  the  disk  and  hold  the  radial  areas  out  as  lobes  over  the  arm 
bases;  there  are  interradial  notclics  between  these  lobes  as  well  as  in  the  mid- 
radial  line  between  the  radial  shields.  In  the  dry  specimens  the  disk  is  thus  flat 
and  5-lobed,  (juite  different  at  first  sight  from  Koehler’s  figure  which  was  no 
doubt  made  from  an  alcoholic  specimen.  In  all  other  respects,  particularly  the 
arm-spines,  the  oral  shields  and  the  tentacle-scales,  the  Australian  material  is 
just  like  the  Aru  Island  specimen. 

Koehler  makes  no  reference  to  color  so  it  may  be  well  to  record  the  color  of 
the  perfect  specimen  at  hand.  Disk,  pale  gray,  arms  pale  cream-color  or  almost 
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white;  many  upper  arm-plates  pale  olive-gray  or  marked  therewith;  distally 
these  plates  are  in  groups  so  that  the  arm  appears  distinctly  but  indefinitely 
banded. 

Aside  from  the  sLx  arms,  this  Amphiura  may  be  recognized  by  the  very  fine 
scaling  of  the  disk  on  both  sides,  the  long  narrow  radial  shields,  the  single  large 
tentacle-scale  and  particularly  by  the  4 or  5 arm-spines,  of  which  the  middle  pair 
are  very  characteristic. 

The  number  of  arms  is  evidently  not  a constant  species  character  for  there  is 
at  hand  an  individual  with  5 equal  arms  and  pentamerous  in  every  normal  way. 
That  it  is  identical  with  the  hexamerous  specimens  admits  of  no  doubt.  It  has  the 
disk  5 mm.  across  and  the  arms  about  40  mm.  long.  Placed  side  by  side  with  the 
2 hexamerous  specimens  from  Lagrange  Bay,  it  shows  surprising  agreement  in 
every  detail  of  structure  and  color.  There  are  however  some  indications  that  it 
was  marked  in  life  on  both  disk  and  arms  with  rusty-red,  which  has  now  almost 
wholly  disappeared.  This  unique  specimen  was  found  among  rocks  and  sponges 
brought  up  by  our  diver.  Wan,  from  off  North  Head,  near  Beagle  Bay. 


Amphutra  ACRisiA*  sp.  nov. 

Disk  5 mm.  across;  arms  5,  about  30  mm.  long,  tapering  to  very  slender  tips. 
Disk  with  slight  radial  notches,  the  interradial  lobes  not  very  conspicuous  but 
extending  out  to  the  sixth  arm  segment,  their  distal  margins  straight  or  only  a 
little  concave.  Disk  covered  with  a coat  of  thin  but  not  very  small  scales  (about 
10  columns  between  the  inner  ends  of  the  pairs  of  radial  shields),  among  which 
the  11  primary  plates,  well  separated  from  each  other,  are  rather  conspicuous  and 
there  are  other  larger  plates  around  the  radial  shields.  The  latter  are  short  and 
rather  wide  (width  about  half  length),  separated  for  their  whole  length  by  rather 
coarse  scales,  or  just  in  contact  at  their  distal  tips.  Upper  arm-plates  quad- 
rilateral with  distal  margin  longer  than  proximal  and  all  angles  rounded;  at  base 
of  arm  the  proximal  margin  is  notably  short  but  rapidly  increases  in  relativ'e 
length  and  at  middle  of  arm  is  nearly  equal  to  distal  but  it  then  decreases  in 
length  and  near  tiiJ  of  arm  tends  to  disappear,  the  plates  becoming  rounded  tri- 
angular with  the  distal  margin  very  convex;  near  middle  of  arm  the  plates  are 
considerably  wider  than  long  and  the  distal  margin  is  lightly  convex. 

Interbrachial  areas  below  covered  with  a coat  of  small  scales,  not  markedly 


^ aKpi(7ia  = u'aiH  of  distinctness,  in  reference  to  the  lack  of  any  outstanding  character. 
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different  from  those  on  upper  surface  of  disk.  Under  arm-plates,  squarish  with 
rounded  angles,  about  as  wide  as  long,  in  broad  contact.  Arm-spines  6 or  5, 
about  as  long  as  an  arm-segment,  flattened  and  blunt;  lowest  more  pointed  and 
less  flattened  than  the  uppermost.  Tentacle-scales  2,  small,  flat,  and  of  little 
significance. 

Oral  shields  rounded  diamond-shape,  the  2 outer  sides  much  shorter  than 
the  inner;  length  equals  or  exceeds  width,  excejit  the  madreporite  which  is  larger 
and  wider  than  the  others.  Adoral  plates,  irregularly  quadrangular;  radial  end 
1‘ounded  and  separated  by  the  first  under  arm-plate  from  its  fellow  of  the  adjoin- 
ing jaw;  interradial  end  wider,  concave,  nearly  or  quite  meeting  that  of  its 
fellow  along  the  inner  margin  of  the  oral  shield.  Oral  papillae  not  peculiar,  the 
inner  one  block-like  of  course,  the  outer,  erect,  flattened,  rounded  at  tip,  twice 
as  long  as  wide  or  longer. 

Color  of  dried  specimens;  disk  pale  gray;  arms  pale  fawn  color;  distally  here 
and  there  an  upper  arm-plate  may  be  noticed  of  a darker  shade  but  such  plates 
are  not  conspicuous. 

Holotype,  M.  C.  Z.  no.  4941,  from  Broome,  W.  A.,  5-7  fms.  June,  1932. 

There  is  a single  parat^^pe,  also  from  Broome,  which  differs  in  no  important 
detail  from  the  more  perfectly  preserved  holoty}ie.  There  is  so  little  that  is  dis- 
tinctive about  the  species  that  it  has  been  hard  to  consider  it  an  undescribed 
form.  It  has  jioints  of  resemblance  ufith  incona  Lyman  from  Cape  Colony,  j)crita 
Koehler  from  8olor  Strait,  southern  East  Indies,  and  amokiirae  Mortensen  from 
New  Zealand  but  the  outer  oral  jiapilla,  the  arm-spines  and  the  disk  covering 
combine  to  separate  it  distinctly  from  any  one  of  these  species. 

AmPHIURA  BlDENTATA^  Sp.  IlOV. 

Disk  3.5  mm.  in  diameter;  arms  5,  about  10  mm.  long.  Disk  covered  with  a 
close  coat  of  rather  coarse  but  small  scales,  among  which  the  primary  plates  are 
not  distinguishable.  Radial  shields  relatively  large,  narrow,  about  three  times  as 
long  as  wide,  well  separated  by  several  coarse  scales,  except  at  the  slightly  in- 
curved distal  tips.  Upper  arm-plates  broadly  pentagonal  or  triangular;  width, 
2-3  times  length;  distal  margin  slightly  convex;  lateral  margins  very  short  or 
wanting;  proximal  margins  oblique  forming  an  angle  usually  in  contact  with,  and 
sometimes  (near  base  of  arm)  truncated  by  the  convex  margin  of  the  preceding 
plate. 

^ bidaitata —having  two  teeth,  in  reference  to  the  pair  of  oral  papillae  on  each  side  of  the  distal  end 
of  each  mouth-slit. 
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Interbrachial  areas  below  covered  with  ininute  scales,  more  delicate  than 
those  of  disk.  Under  arm-plates  wider  than  long,  rounded  pentagonal,  hardly  in 
contact,  except  on  basal  part  of  arm;  in  holotype,  the  first  one  is  relatively  large, 
pentagonal,  with  an  inner  angle;  the  second  is  largest  of  the  under  arm-plates  and 
in  contact  with  both  preceding  and  following;  distal  margin  of  most  of  the  plates 
concave  or  slightl}^  notched.  In  a specimen  from  Port  Curtis,  the  first  plate  is 
smaller  and  triangular  with  a distal  angle,  while  in  a small  specimen  from  La- 
grange Ba}^  the  first  plate  is  almost  concealed  by  the  adoral  plates  which  meet 
broadly  radiall}".  Side  arm-plates  large,  meeting  above  and  below,  more  or  less 
evidently,  except  at  base  of  arm.  Arm-spines  3,  subequal,  pointed,  about  as  long 
as  an  arm-segment;  upper  one  more  slender  than  the  lower  2.  Tentacles  scales  2, 
relatively  large  and  conspicuous. 


Oral  shields  of  moderate  size,  triangular  with  distal  side  convex  about  as  wide 
as  long;  in  other  specimens,  the  shape  is  more  rhoml)oidal  with  rounded  angles, 
wider  than  long,  and  in  one  specimen,  the  angles  are  so  rounded  the  plates  are 
nearly  ellipitical,  much  wider  than  long.  .Vdoral  plates  relatively  ver^^  large,  meet- 
ing broadly  within,  but  usually  separated  in  the  radial  line  by  the  large  first 
under  arm-plate;  as  already  stated,  in  the  specimen  from  Lagrange  Bay  they  are 
broadly  in  contact  radially.  Oral  papillae  in  the  usual  block-like  form  at  tip  of 
jaw,  but  distally  there  are  two  of  nearly  equal  size  on  each  side  of  the  mouth  slit. 
The  gap  between  the  proximal  papilla  and  this  distal  pair  is  large  and  con- 
spicuous as  in  typical  Amphiura.  The  distal  pair  are  situated  on  the  oral  plate 
which  is  relatively  large,  though  they  appear  in  some  cases  to  be  attached  to  the 
adoral  plate  and  the  inner  one  sometimes  seems  attached  to  the  first  under  arm- 
plate;  the  two  pairs  make  a more  or  less  continuous  semicircle  around  the  distal 
end  of  the  oral  slits.  Papilla  protecting  first  oral  pore  rather  conspicuous  as  a 
small  rough  knob,  less  noticeable  in  the  holotype  than  in  some  other  specimens. 


Fig.  13.  Amphiura  bident  a ta.  A mouth  angle,  x 20. 
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Color  of  disk  pale  gray  or  nearly  white  with  radial  shields  gray,  their  distal 
tips  white;  arms  yellowish  white. 

Holotypc,  M.  C.  Z.,  no.  4947,  dredged  at  Broome,  5-7  fms.,  June,  1932. 

Besides  the  holotype,  which  is  the  largest  individual  seen,  there  are  3 para- 
types  taken  at  Broome  in  1929,  5 taken  in  1932,  1 at  Lagrange  Bay  in  1929,  and 
2 from  Port  Curtis,  Queensland,  collected  Mr.  Melbourne  Ward  and  loaned  by 
the  Australian  ^Museum.  These  Queensland  specimens  are  undoubtedly  identical 
with  those  from  Broome,  for  while  one  has  the  oral  shields  less  angular  and  more 
broadl}^  elliptical  than  in  the  Western  Australian  material,  in  the  other  the  shields 
are  rounded  triangular  as  in  the  type. 

This  little  amphiuran  will  not  be  confused  with  any  other  Australian  species 
as  the  characteristic  mouth  parts  will  distinguish  it  at  once.  There  are  several 
Amphiuras  however,  from  other  regions,  with  similar  mouth  parts,  3 arm-spines 
and  2 tentacle-scales,  which  might  be  separated  with  it  as  a genus  distinct  from 
Amphiura.  Such  species  however,  as  diomcdcac  Liitken  and  ]\Iorteusen  [ = korcae 
Duncan,  according  to  Matsumoto  (1917,  p.  198)]  in  which  the  oral  papillae 
undergo  great  changes  during  growth  and  senescence,  besides  having  a wide 
range  of  individual  diversity,  make  one  hesitate  to  set  them  apart. 


Amphiura  brachvactis^  sp.  nov. 

Disk  5 mm.  across;  arms  5,  scarcely  20  mm.  long,  narrow,  taiiering  rapidly 
on  distal  half,  to  a slender  tip.  Disk  covered  with  a thin  coat  of  very  small  and 
delicate  scales.  Radial  shields  long,  narrow  and  slight  1}^  curved,  nearly  or  quite 
in  contact  at  distal  ends,  well  separated  inwardly  by  numerous  small  scales;  the 
length  of  each  shield  is  3-4  times  its  width.  Upper  arm-plates  nearh^  circular  or 
somewhat  elliptical,  the  width  greater  than  the  length  but  not  conspicuously  so. 
Arm-spines  5 (6  on  most  proximal  joints,  4 distally)  short,  scarcely  exceeding 
an  arm-segment,  flat  and  bluntly  pointed.  Lower  surface  of  both  disk  and  arms 
so  much  as  in  microsoma  that  it  would  be  superfluous  to  repeat  the  details  here. 

Color  of  dry  adults:  disk  grayish,  with  margin  more  or  less,  yellow-brown; 
arms  lighter  colored,  whitish  or  pale  yellowish-brown. 

Holot}qie,  M.  C.  Z.  no.  4933,  from  Broome,  W.  A.,  June,  1932;  dredged  in^ 
shallow  water. 

There  is  a paratype  of  about  the  same  .size  and  .similar  in  all  details,  from  the 


=s/ior<4- aKTt?  — ray,  in  reference  to  the  short  arms. 
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same  locality.  A young  Amphiura  which  was  at  first  thought  to  be  microsovia 
is  more  probably  this  species,  as  indicated  by  disk-covering,  radial  shields  and 
upper  arm-plates. 

The  close  relationship  of  brachyactis  to  microsoma  is  so  evident  one  hesitates 
to  separate  them,  and  yet  the  differences  in  length  of  arms,  in  shape  of  upper  arm- 
plates  and  in  character  of  the  radial  shields  are  so  great  and  apparently  constant 
they  cannot  be  ignored.  It  is  interesting  to  note  that  apparenth^  both  species 
occur  on  the  northwestern  coast. 


Amphiura  catephes^  sp.  nov. 

Disk  8-9  mm.  in  diameter,  not  perfectly  circular,  depressed  and  notched  in 
the  radii,  somewhat  swollen  and  expanded  in  the  intcrradii,  but  the  interradial 
margin  is  straight  or  a little  concave  or  notched.  Arms  all  broken  but,  judging 
from  the  fragments  at  hand,  not  more  than  35-40  mm.  long.  Covering  of  disk 
made  up  of  coarse  flat  scales,  with  the  six  primary  plates  distinguishable  but 
not  conspicuous;  the  radial  plates  circular,  largest,  a full  half  millimeter  in  diam- 
eter, but  many  other  plates,  particularly  in  the  interradii  between  the  proximal 
ends  of  the  radial  shields  are  nearly  as  large  though  rarely  circular;  near  the  disk 
margin  the  scales  are  smaller;  there  are  7-9  series  in  the  interradii  between  proxi- 
mal halves  of  the  pairs  of  radial  shields.  The  latter  are  rather  more  than  twice 
as  long  as  broad  but  less  than  2 mm.  long;  the  inner  side  is  straight,  the  outer 
markedly  convex;  they  arc  nearl}^  or  quite  in  contact  distally  but  diverge  slightly 
and  are  separated  by  a hnear  series  of  2-4  scales,  the  most  proximal  the  largest. 
Upper  arm-plates,  quadrilateral  but  the  distinctly'  convex  distal  margin  is  longer 
than  the  straight  proximal  side,  by  which  the  plates  are  fully  in  contact. 

Interbrachial  areas  below  completely  covered  by  a well  developed  coat  of 
very  small  scales;  the  contrast  between  this  covering  and  that  of  the  upper  side 
of  the  disk  is  very  marked.  Under  arm-plates  wider  than  long;  all  are  more  or  less 
quadrilateral  but  the  first  one  is  much  wider  distally  than  proximally  and  is 
nearly  as  long  as  wide;  the  next  2 or  3 plates  are  much  wider  than  long  and  the 
distal  margin  is  distinctly  notched;  on  subsequent  plates  the  margin  is  slightly 
concave  or  straight;  all  four  corners  tend  to  be  rounded.  Side  arm  plates  not  con- 
spicuously projecting,  with  6,  rarely  7,  or  further  out  5,  rather  slender,  pointed, 
subequal  opaque  arm-spines,  about  as  long  as  an  arm-segment.  Tentacle-pores 

* KaT7)<f>'qs  - dejected,  in  reference  to  the  close  relationship  to  A,  dejecta  Koehler. 
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rather  large  but  the  single  tentacle  scale  is  small,  scarcely  one-fourth  as  long  as 
the  under  arm-plate. 

Oral  shields  notably  longer  than  wide,  except  the  madreporite  which  in  the 
holotjTDe  is  wider  than  long  and  relatively  very  large;  in  the  paratype  it  is  not  so 
big  and  the  width  does  not  equal  the  length.  The  typical  shield  is  elliptical  or 
elongated  octagonal  with  all  the  angles  rounded;  in  some,  the  distal  end  is  almost 
pointed  and  the  adjoining  sides  are  eoncave,  but  the  degree  of  conca\dty  and  the 
breadth  of  the  distal  end  show  much  diversity.  Adoral  plates  completely  sepa- 
rated within  by  the  proximal  end  of  the  oral  shield,  but  in  the  radial  line  they  are 
veiy  nearly  in  contact;  in  the  paratype  they  do  not  approach  each  other  so 
closel}";  they  are  more  or  less  quadrilateral  with  the  inner  end  (adjoining  the  oral 
shield)  wider  than  the  outer,  and  all  angles  veiy  fully  rounded.  Oral  papillae  not 
notably  peculiar  the  inner  ones  block-like  as  always  in  Amphiura,  the  outer 
rather  small,  flat,  erect  and  pointed.  Color  of  disk  gray,  of  arms  brownish-white, 
not  in  any  marked  contrast;  the  color  in  life  was  not  noted  and  hence  was  prob- 
ably inconspicuous  as  in  the  dry  specimens. 

Holotype,  M.  C.  Z.  no.  4921,  from  off  Middle  Head,  Port  Jackson,  in  several 
fms.,  November  21,  1929. 

A paratype,  somewhat  smaller  and  with  the  arms  even  more  deficient  was 
dredged  at  the  same  time  and  place.  The  only  differences  between  it  and  the 
holotype  are  in  the  adoral  plates  and  oral  shields,  as  already  mentioned.  The 
relationship  of  this  Amphiura  to  constricta  is  obvious  but  these  specimens  cannot 
be  considered  fully  grown  adults  of  that  species;  the  differences  in  the  radial 
shields,  oral  papillae,  arm-spines,  under  arm-plates  and  tentacle-scales  cannot  be 
reconciled  with  any  such  view.  The  relationship  to  Koehler’s  species  dejecta 
from  Sibuko  Bay,  Borneo,  in  305  fms.  is  equally  notable  hut  there  are  too  great 
differences  in  disk-scaling,  in  under  arm-plates,  in  arm-spines  and  in  tentacle- 
scales  to  permit  referring  the  Port  Jackson  specimens  to  that  species. 


Amphiura  diaciiiticM  sp.  nov. 

Disk  0^7  mm,  across;  arms  5,  all  broken,  but  from  the  pieces  present  it  is 
evident  they  were  long,  probably  at  least  GO  mm.  Disk  covered  for  the  most  part 
with  a thin,  naked  skin,  but  around  the  radial  shields  are  numerous  well-de- 
veloped, but  minute,  scales;  these  scaled  areas  are  sharply  defined  and  measure 


5ta^'plrt^'6s  =didinguishahle^  in  reference  to  the  well-marked  specific  characters. 
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about  2.0  mm.  long  by  nearly  2 mm.  wide;  radial  shields  themselves  are  only 
about  1..5  mm.  long  and  scarcely  half  that  in  width;  they  are  truncate  distally 
where  they  are  in  contact,  but  the  inner  end,  where  they  are  rather  widely 
separated  is  pointed.  Upper  arm-plates  at  first  oval  about  as  long  as  broad  and 
not  broadly  in  contact  but  rapidly  becoming  wider  than  long  and  fully  in  contact ; 
the  corners  are  so  broadly  rounded  that  many  of  the  plates  are  almost  elliptical. 

Interbrachial  areas  below  covered  with  a thin  coat  of  minute,  delicate  scales, 
e.xcept  to  some  extent  along  the  outer  margin  where  the  naked  skin  of  the  upper 
surface  of  disk  passes  over  onto  the  oral  side.  Under  arm-plates  quadrilateral, 
longer  than  wide  or  nearly  so,  with  slightly  rounded  angles.  Arm-spines  nu- 
merous and  crowded,  usually  S in  each  series;  lowest  longest,  exceeding  a segment ; 
uppermost  2 or  3 wider,  flatter,  with  blunt  tips,  about  equal  to  segment;  third 
and  fourth,  or  fourth  and  fifth,  with  a sha.rp,  minute  bent  tip,  or  posteriorly 
directed  tooth.  Tentacle-scales  2,  small  but  well  developed. 

Oral  shields,  of  moderate  size,  longer  than  wide,  with  a blunt  inner  end  and 
a truncate,  but  short  and  rounded  distal  margin;  madreporite  very  large,  nearly 
circular.  Adoral  plates  small,  rounded  triangular,  not  meeting  either  within 
or  radially.  Oral  papillae  conspicuous  and  remarkably  alike  in  form;  the  distal 
ones  are  so  thick  and  wide  (though  width  is  less  than  length)  they  resemble  to  an 
unusual  degree  the  inner  ones,  which  are  widely  separated  from  each  other  on  the 
truncate  end  of  the  jaw  and  are  less  square  and  block-like  than  is  usually  the  case. 

Color  of  naked  skin  very  dark  brown;  of  radial  shields  and  adjoining  scales, 
arms  and  arm-spines,  nearly  white  or  very  light  cream-color. 

Holotype,  Australian  iMuseum  no.  J 5077,  from  Queensland,  ^^^fitsunday 
Passage,  Black  Island. 

This  Amphiura  is  quite  unlike  any  species  as  yet  known  from  Australia.  It 
belongs  in  the  same  group  as  arcystata  II.L.C.  of  Japan  but  is  easily  distinguished 
from  that  species  by  the  outer  oral  papillae,  the  form  of  the  arm-spines,  and  the 
much  smaller  radial  shields.  The  Japanese  species  shows  such  diversity  in  the 
amount  of  calcareous  material  in  the  disk  covering,  one  cannot  feel  sure  that  the 
unique  holotype  of  duicritica  is  tyiiical  of  the  Australian  species,  when  fully 
adult.  There  is  a remarkable  resemblance  between  the  present  species  and 
Koehler’s  figures  (1920,  PI.  II,  figs.  3-7)  of  Ljungman’s  species  vcrticillata  from  the 
Galapagos  Islands,  also  described  from  a single  specimen.  But  neither  Ljungman 
nor  Koehler  describe  the  disk  as  naked  though  Koehler’s  figures  suggest  the  pos- 
sibility that  it  might  have  been. 
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Amphtura  dolia*  sp.  nov. 

Disk  11-12  mm.  in  diameter;  arms  5,  Go-70  mm.  long,  tapering  rather 
abru]itly  distally  to  a long  slender  tip.  Disk  somewhat  swollen,  strongly  notched 
radialh^  the  interradial  lobes  extending  out  to  the  tenth  arm-segment;  the  margin 
of  the  lobes  is  either  straight,  or  slightly  concave;  disk  covered  with  a dense  coat 
of  small  but  rather  thick  scales,  among  which  a few  near  center  of  disk  are  some- 
what larger  but  no  definite  primary  plates  can  lie  distinguishd.  (In  one  of  the 
paratypes,  the  primary  plates  are  quite  evident).  Interradial  areas  have  about 
10  series  of  plates,  between  the  adjoining  jiairs  of  radial  shields,  while  along  the 
margin  of  each  lobe  there  are  at  least  30  series.  Radial  shields  small,  strongly 


Fig.  14.  Ami>hiura  clolia.  A mouth  angle  and  basal  portion  of  one  arm.  x 20. 

divergent  liut  nearly  or  quite  in  contact  distally;  each  is  2 mm.  long  and  1 mm. 
wide  (at  middle) ; inner  margin  straight,  outer  strongly  convex.  Ufiper  arm-plates 
quadrilateral  with  all  angles  somewhat  rounded;  distal  side  longest  (at  middle  of 
arm,  more  than  twice  as  long  as  lateral  margins)  and  very  slightly  convex;  proxi- 
mal side  distinctly  shorter  and  lightly  concave;  near  the  base  of  the  arm  (and  in 
the  young  paratype),  the  distal  margin  is  shorter  and  much  more  convex. 

Interbrachial  areas  below  densely  covered  with  small,  thickish  scales,  like 
those  near  the  margin  of  the  interradial  lobes  when  seen  from  above.  Arm- 
spines  7,  rarely  S basally,  becoming  G,  at  the  tenth  to  twelfth  segment;  excepting 
only  the  upiiermost  2 or  3,  they  are  subequal  (or  the  next  to  the  lowest  may  be 
longest)  and  scarcely  exceed  an  arm-segment;  they  are  terete,  little  or  not  at  all 


5oXt6s  = deceptive,  in  reference  to  resemblance  of  the  outer  oral  papillae  to  those  of  some  Amphiodias. 
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flattened,  pointed  but  not  acute.  Under  arm-plates  quadrilateral,  broadly  in 
contact,  wider  than  long  and  for  the  most  part  wider  proximally  than  distally; 
distal  angles  rounded  and  distal  margin  very  slightly  concave;  proximal  margin 
tends  to  be  convex  or  even  bluntly  pointed,  but  in  the  normal  position  of  the 
straight  arm,  it  is  oveiiapped  by  the  distal  margin  of  the  preceding  plate  suf- 
ficiently to  conceal  this  insignificant  feature.  Tentacle  scales  2,  large,  flat,  roughly 
semicircular;  outer  one,  situated  on  side  arm-plate,  a trifle  smaller  than  the  one 
attached  to  the  under  arm-plate;  together  they  fill  snugly  the  space  from  base  of 
lowest  arm-spine  to  distal  corner  of  under  arm-plate. 

Oral  shields  spear-head  shape,  distinctly  contracted  distally,  longer  than 
wide;  madreporite  larger,  more  broadly  oval,  swollen.  Adoral  plates  somewhat 
triangular,  with  angles  rounded  and  side  adjoining  oral  shield  distinct!}^  concave; 
the  plates  meet  within  but  radially  are  separated  by  a small  but  very  evident 
first  under  arm-plate.  Oral  papillae  very  striking;  inner  pair  block-like  as  usual 
but  outer  pair  low,  vei*}^  broad  with  rounded  free  margin;  at  first  sight  the  mouth 
parts  look  like  those  of  some  Amphiodias  but  a closer  examination  shows  that 
there  are  only  2 papillae  on  each  half  of  the  jaw;  the  small  intermediate  papilla 
of  Amphiodia  being  entirety  wanting  but  of  course,  the  pointed  scale  of  the 
first  (oral)  tentacle  is  present  and  is  conspicuous  enough  to  be  misleading. 

Color  of  dry  specimen  nearl}^  uniform  light  gra^q  though  the  arms  arc  some- 
what lighter  than  the  disk.  The  young  parat}"pe,  which  was  never  in  alcohol,  has 
the  disk  pale  gray,  the  arms  more  ncarty  white,  veiy  much  the  coloration  shown 
in  life. 

Holotype,  Australian  i\Iuseuni  no.  J 6037,  from  Port  Jackson,  with  no  fur- 
ther data. 

There  are  two  paratypes  in  the  same  lot  with  the  specimen  described  above, 
not  quite  so  large,  and  one  badly  damaged.  They  agree  in  all  essentials  witli  tlie 
type  but  in  one  the  maximum  number  of  arm-spines  is  7 and  in  the  other  only  6. 

A young  individual  of  doUa  was  dredged  off  ^liddle  Head,  Port  Jackson,  in 
4-6  fms.,  November  21,  1929.  It  is  only  3 mm.  across  the  disk  and  the  arms  are 
little  more  than  15  mm.  long.  The  characteristic  mouth  parts  and  tentacle  scales 
are  exactly  as  in  the  adults  but  the  radial  shields  are  relatively  larger  and  nar- 
rower, and  the  maximum  number  of  arm-spines  is  4,  or  perhaps  5 on  some  basal 
arm-segments. 

This  species  is  so  well  marked  b}'  its  conspicuous  and  unusual  oral  papillae 
that  it  will  not  easily  be  confused  with  any  other  ineml^er  of  the  genus. 
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Amphiura  leucaspis^  sp.  nov. 

Disk  scarcely  3 mni.  across,  arms  all  broken  but  judging  from  a paratype, 
they  were  hardl}"  10  mm.  long.  Disk  covered  with  coarse  scales  among  which  the 
11  primaiy  jdates  are  obvious,  though  (he  interradial  plates  are  smaller  than  (he 
radial.  Radial  shields  relatively  large  but  not  so  long  as  one-half  the  radius  of 
disk;  width  more  than  one-half  length;  inner  end  pointed,  outer  end  blunt ; inner 
margin  straight,  outer  strongly  convex;  inner  ends  well  separated  b}'  2 or  3 scales, 
outer  ends  broadly  in  contact.  Upper  arm-plates  four-sided,  broadly  in  contact, 
but  inner  margin,  which  is  straight,  is  much  shorter  than  the  distal,  which  is 
strongly  convex;  corners  not  rounded. 

Interbrachial  areas  below  fully  covered  with  rather  coarse  scales,  smaller 
than  most  of  those  on  disk.  Under  arm-plates  squarish  or  a trifle  longer  than  broad, 
with  rounded  corners,  broadly  in  contact.  Arm-spines  G (soon  5,  then  4)  erect, 
bristling,  more  or  less  cylindrical  but  thicker  at  base  than  at  the  bluntly  pointed 
tip;  upper  ones  shortest,  lowest  two  longest  and  subequal,  rather  longer  than  a 
segment.  Tentacle-scale  single,  huge;  width  more  than  half  length,  which  nearly 
equals  under  arm-plate;  tip  rounded;  distally  the  scales  are  smaller  both  actually 
and  relatively  than  at  base  of  arm.  Oral  shields  triangular,  with  distal  margin 
strongly  convex,  or  spear-head  shaped  with  distal  squarish  projection  very  short; 
all  angles  rounded;  length  about  equal  to  width;  madreporite  not  conspicuously 
bigger.  Adoral  plates  triangular,  rather  large,  but  scarcely  meeting  either  without 
(radially)  or  within;  proximal  side  lightly  concave.  Oral  papillae  notable;  inner 
ones  flatter,  not  quite  so  blocklike  as  usual;  distal  ones  very  large,  semieireular  or 
more  nearl}^  circular,  the  width  and  height  nearly  equal. 

Color  ver}"  characteristic;  disk  pale  gray,  many  scales  darker  at  margin  than 
at  center;  radial  shields  daik  gray  at  inner  end  and  along  outer  margin  but  else- 
where pure  white  in  strong  contrast.  Upper  arm-plates  mostly  light  gray  but 
frequently  white  in  striking  contrast;  distally  white  plates  are  more  frequent; 
sometimes  2 consecutive  plates  are  white;  in  life  the  arms  seem  to  be  white  banded 
with  gray ; arm-spines  very  pale  gray.  Lower  surface  of  both  disk  and  arms,  white. 

Holotype,  M.  C.  Z.  no.  4929,  from  Lagrange  Bay,  Western  Australia,  5-7 
fms.,  September,  1929. 

No  other  specimen  of  this  well-marked  little  amphiurid  was  taken  in  1929 
but  in  1932,  2 specimens  were  dredged  in  different  places  in  the  Broome  region. 
They  are  like  the  holotype  in  all  es.sentials.  The  coloration,  the  huge  tentacle- 


^\€VKaaTTLs  = with  white  shield^  in  reference  to  the  conspicuous  white  area  on  each  radial  shield. 
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scale  and  the  big  outer  mouth  papilla  distinguish  this  Amphiura  from  any  with 
which  it  might  be  confused.  Its  small  size  naturally  leads  to  its  being  readily 
overlooked  and  the  specimens  secured  were  found  only  by  painstaking  examina- 
tion of  sand  and  mud  brought  up  in  the  dredge.  Whether  these  little  individuals 
are  adult  is  of  course  uncertain. 

Amphiura  magnisquama^  sp.  nov. 

Disk  3.5  mm.  across;  arms  5,  about  14  mm.  long.  Disk  covered  by  unusually 
large  scales  among  which  the  rosette  formed  of  6 primary  plates  is  conspicuous, 
nearly  1.5  mm.  across;  central  plate  itself  is  about  half  a millimeter  in  diameter; 
in  each  interradius  between  the  pairs  of  radial  shields  arc  6 or  7 series  of  over- 
lapping scales.  Radial  shields  short  and  moderately  wide,  well  separated  proxi- 
mally  but  nearly  in  contact  distally.  Upper  arm-plates  broadly  in  contact,  4- 
sided,  with  inner  side  straight,  and  narrower  than  outer  which  is  a little  convex. 

Under  arm-plates  rather  large,  as  long  as  wide  or  longer,  with  lateral  margins 
concave  and  distal  margin  convex,  the  distal  corners  rounded.  Arm-spincs  5 (or  6 
on  basal  joints),  sub-equal  or  lowest  longest;  opaque,  flattened,  bluntly  pointed, 
about  equal  to  segment.  Tcntacle-scale  single,  rather  small,  situated  on  the  side 
arm-plate  close  to  the  middle  of  the  concave  lateral  margin  of  the  under-arm- 
plate;  it  seems  to  be  easily  detachable  as  it  is  missing  in  these  diy  specimens,  from 
many  pores. 

Oral  shield  triangular  about  as  wide  as  long,  all  angles  rounded  but  inner- 
most least  so.  Adoral  plates  relatively  very  large,  triangular,  hardly  meeting 
\vithin  and  separated  in  the  radial  line  by  a very  small  first  under  arm-plate. 
Oral  papillae,  2 on  each  side  of  jaw;  terminal  one  block-like  as  usual,  distal  one 
3 times  as  big,  flat,  thick,  rounded.  Color  pale  gray,  more  or  less  white  orally. 

Holotypc,  Australian  Museum  no.  J 3504,  from  2.5  to  4 miles  off  Botany, 
New  South  Wales,  33-56  fms.  AIcNeill  and  Livingstone,  on  trawler  ^^Goonam- 
bie,^'  leg. 

There  are  3 paratypes  from  the  same  station  and  3 from  off  Botany  Bay, 
50-52  fms.,  ‘‘Thetis’’  collection.  All  the  specimens  are  more  or  less  broken,  but 
all  show  the  distinctive  species  characters  well.  These  are,  the  coarse  disk- 
scaling with  conspicuous  rosette  of  primary  plates  (irregular  in  one  small  speci- 
men), the  huge,  flat,  distal  oral  papillae,  the  single  small  tentacle  scale  and  the  5 
subequal,  opaque  arm-spines. 

^ inag7ius  ^hig-\-squamus  = sca\ey  in  reference  to  the  unusually  large  disk  scales. 
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Amphiura  micra^  sp.  nov. 

Disk  1.8  mm.  across;  arms  5,  6 mm.  long.  Disk  flat,  rounded  pentagonal, 
covered  l^y  rather  more  than  100  smooth,  thickish  scales,  of  which  0 primary 
plates  are  much  tlie  largest  while  75  small  irregular  ones  cover  the  interradial 
areas  and  separate  the  inner  ends  of  the  radial  shields;  25-30  considerably  larger 
plates  form  2 ill-defined  circles  around  the  primaries.  'Radial  shields  short  and 
wide;  length  not  quite  half  disk-radius;  width  about  one-half  length;  in  contact 
at  distal  tip  but  separated  at  inner  ends.  Upper  arm-plates,  rounded  triangular 
or  the  proximal  angle  may  be  truncated  to  form  a short  margin;  the  plates  are 
slight!}"  swollen  and  more  or  less  in  contact. 

Interbrachial  areas  l^elow  well  plated  with  rather  coarse  scales.  Genital 
slits  short  but  evident.  Under  arm-plates  longer  than  broad,  fully  in  contact. 
Arm-spines  4 on  proximal  part  of  arm,  3 distally  where  they  are  more  slender 
and  acute,  subequal  or  uppermost  a trifle  the  longest;  the  proximal  ones  mod- 
eratel}"  thick  at  base,  terete  and  pointed,  about  as  long  as  an  arm  segment. 
Tentacle-scale  single,  small,  not  peculiar.  Oral  shields  relatively  large,  triangular 
with  all  angles  rounded,  about  as  wide  as  long.  Adoral  plates  small  lying  wholly 
at  the  sides  of  the  oral  shields.  Oral  papillae  not  peculiar,  the  inner  block-like 
and  relatively  large,  the  outer  peg-like,  but  flattened,  its  width  about  one-half 
the  length. 

Color  of  dry  specimen,  disk  pale  gray,  arms  dirty  white;  lower  surface  more 
or  less  wliite. 

Holotype,  M.  C.  Z.  no.  4935,  from  Broome,  September,  1929. 

This  little  brittle-star  was  found  with  otlier  small  specimens,  after  the  return 
to  Cambridge,  and  there  are  no  data  with  it.  Owing  to  its  small  size  its  peculiari- 
ties were  not  noted  until  the  collection  was  being  eriticall}"  studied.  While  it  is 
probably  immature  it  is  not  the  young  of  any  of  the  other  Amphiuras  now  known 
from  Broome.  The  character  of  the  disk,  the  arm-plates  and  spines,  and  the 
form  of  the  oral  shields  make  a combination  of  recognition  marks  that  serve  to 
distinguish  it. 


Amphiura  multiremula^  sp.  nov. 

Disk  7 mm.  across;  arms  5,  40  mm.  or  more  in  length.  Covering  of  disk 
consists  of  a coat  of  very  minute  and  very  numerous  scales,  while  liere  and  there, 

^ ^LKpos  — small,  in  obvious  reference  to  the  minute  size. 
mid  Hr  emula  = having  many  little  oars,  in  reference  to  the  regular  vertical  series  of  numerous  arm- 
spines,  the  upper  ones  flattened  like  paddles. 
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near  center  of  disk,  a larger  one  is  distinguishable;  in  the  paratypes,  these  larger 
plates  seem  to  be  the  primaiy  plates  but  they  are  well  separated  from  each  other. 
Disk  somewhat  notched  radially  so  that  5 interradial  lobes,  with  slight  1}^  concave 
margins  are  evident  but  not  swollen.  Radial  shields  small  about  1 mm.  long  or 
possibly  a little  more,  .30  .40  mm.  wide,  pointed  and  well-separated  proximally 
but  blunt  and  more  or  less  in  contact  distally.  Upper  arm-plates  at  first,  rounded 
pentagonal  or  hexagonal,  approaching  circular,  about  as  long  as  wide,  but  rapidly 
increasing  in  width  until  they  are  tetragonal,  much  wider  than  long,  with  rounded 
outer  corners,  a lightly  concave  distal  margin,  a straight  or  somewhat  convex 
proximal  edge  and  lateral  sides  distinctly  convex, 

Interbrachial  spaces  below  completely  covered  with  a coat  of  extremely 
minute  scales.  Under  arm-plates  squarish,  with  rounded  corners  and  fairly 
straight  margins,  broadly  in  contact,  usually  longer  than  wide  but  near  middle 
of  arm  some  plates  are  a bit  wider  than  long.  iVrm-spines  at  base  of  arm  in 
vertical  series  of  S (rarel}^  9);  further  out,  the  number  decreases,  as  usual,  and 
there  are  7,  6 and  distally  5;  the  2 lowest  spines  are  longest,  exceeding  an  arm- 
segment,  flattened,  with  moderately  wide  truncate  tips;  the  three  uppermost  are 
similar  but  shorter  with  tips  rounded  rather  than  truncate,  while  the  three  inter- 
mediate spines  are  shortest  and  least  flattened  and  most  pointed;  the  difference 
between  these  groups  is  not  sharpy  defined,  but  it  is  evident  enough  when  the 
entire  series  is  \dewed  as  a unit  from  either  end  of  the  arm;  the  resemblance  of  the 
upper  spines  to  short  paddles  is  rather  striking  in  the  holotype  but  in  the  some- 
what smaller  paratypes  only  the  uppermost  spine  or  two  has  that  appearance. 
Tentacle-scales  2,  rather  large,  flat;  the  one  on  side  arm  plate,  longer  than  wide, 
rounded  at  tip;  the  one  adjoining  under  arm-plate  hardly  as  long  as  wide,  with  a 
broadly  curved  margin. 

Oral  shields,  broadly  oval  or  rounded  pentagonal,  with  a blunt  point  proxi- 
mally and  a short  side  distally;  width  usunll}"  equals  or  exceeds  length;  in  the 
holotype,  the  oral  plates  close  to  the  tip  of  the  shield  are  notably  depressed  and 
there  is  a dark  brown  spot,  the  combination  giving  the  impression  that  the 
proximal  point  of  the  oral  shield  is  suddenly  bent  downwards;  this  is  not  notice- 
able in  the  paratypes  though  the  depression  of  the  oral  plates  is  evident  and 
in  one  specimen  there  is  a trace  of  pigment;  it  may  be  that  the  odd  appearance  in 
the  liolotype  will  be  found  in  all  fully  mature,  or  perhaps  only  in  senescent,  speci- 
mens. Adoral  plates  more  or  less  triangular  with  concave  sides  and  broadl}" 
rounded  angles;  they  are  separated  radially  by  the  first  under  arm-plate;  in  the 
holotype  they  are  widely  separated  within  by  the  oral  shield  but  in  the  paratypes 
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they  more  nearly  meet  and  in  the  younger  specimen,  they  meet  fully  in  at  least 
one  interradiiis.  Oral  papillae,  block  like  as  usual  at  tip  of  jaw  but  erect  and  spine- 
like at  distal  angle;  this  distal  papilla  is  flattened,  and  rounded  or  roundly  pointed 
at  tip,  the  length  ranging  from  2 to  4 times  the  width.  Tentacle  scale  of  first  oral 
tentacle  exceptionally  conspicuous,  elongated,  blunt  and  thick. 

Color  of  dried  holotype  light  brownish-gray,  with  little  difference  between 
disk  and  arms;  on  middle  third  of  each  arm  a plate  here  and  there  or  sometimes 
2 together  are  more  or  less  dull  purple;  in  life  the  contrast  was  probably  rather 
marked;  on  the  lower  surface,  the  brown  spots  on  the  oral  plates  have  already 
been  mentioned;  in  addition  there  are  faint  brownish  markings  on  the  oral  shields 
and  adoral  plates,  the  lateral  markings  of  the  under  arm-plates  are  faintly  dusky 
and  the  flattened  lower  arm-spines  show  a longitudinal  brownish  stripe.  The 
paratypes  are  mueh  lighter  colored;  the  disk  is  pale  gray  (in  one,  with  a yellowish 
margin)  and  the  arms  nearly  white;  here  and  there  an  upper  ann-plate  is  darker 
than  its  fellows;  on  the  oral  surface,  in  one  specimen,  the  brownish  markings  are 
very  faint  indeed,  except  for  the  evident  stripe  on  the  lower  arm-spines,  while  in 
the  youngest  individual,  there  is  no  indication  of  pigment  at  all. 

Holotype,  M.  C.  Z.  no.  4938,  from  Long  Reef,  Colloroy,  New  South  Wales, 
November  28,  1929. 

There  are  two  paratypes  with  disks  nearly  or  quite  6 mm.  in  diameter  and 
arms  all  broken.  One  was  taken  on  Long  Reef,  the  same  morning  that  the  holo- 
type was  found.  The  other  was  dredged  off  Middle  Head,  Port  Jackson,  in  4-6 
fms.,  November  21,  1929.  It  seems  strange  that  so  remarkable  a brittle-star 
should  have  lived  so  long  undiscovered  near  Sydney  but  it  does  not  seem  to  have 
been  described  hitherto.  It  will  be  easily  recognized  by  the  noticeable  series  of 
arm-spines,  in  combination  with  2 tentacle  scales  and  the  very  fine  disk  sealing. 


Amphiura  nanxodes^  sp.  nov. 

Disk  about  2.5  mm.  across;  arms  5,  about  10  mm.  long.  Disk  covered  with  a 
coat  of  very  thin  but  not  particularly  small  scales  with  no  primary  plates  dis- 
tinguishable; in  the  smallest  paratype  with  disk  less  than  2 mm.  across,  6 primary 
plates  can  be  distinguished.  Radial  shields  long,  straight  and  narrow,  separated 
or  barely  in  contact  distally  and  diverging  slightly  within;  length  3 times  width 
or  even  more  (less  in  the  young  paratype).  Upper  arm-plates  at  base  of  arm  oval 


^ vavvoidrjs  ^dwarfish,  in  reference  to  the  small  size. 
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about  as  long  as  wide  but  width  increases  rapidly  and  soon  exceeds  length  very 
evidently;  the  plates  are  then  oblong  with  rounded  corners  and  distal  margin 
longer  than  proximal. 

Interbrachial  spaces  below  covered  uniformly  with  a coat  of  small  scales. 
Under  arm-plates  longer  than  wide  with  slightly  rounded  corners,  broadly  in 
contact.  Arm-spines  6 on  basal  arm-segments,  then  5,  suliequal  or  lowest  the 
longest,  about  as  long  as  an  arm-segment,  bluntly  pointed.  Tentacle-scales  2, 
small  and  delicate;  the  one  on  under  arm-plate  is  often  narro\v  and  difficult  to  see; 
apparently  one  or  both  are  easily  lost  in  dried  specimens.  Oral  shields  very 
broad,  usually  wider  than  long,  oval  or  elliptical,  with  little  or  no  proximal  angle. 
Adoral  plates  large,  triangular  with  all  angles  rounded  and  sides  concave,  not 
meeting  either  without  or  within.  Oral  papillae  as  usual  in  Amphiura,  block-like 
at  tip  of  jaw  and  erect,  flattened  spine-liko  at  distal  angle;  sometimes  this  distal 
papilla  is  bluntly  pointed  and  little  flattened  but  usually  it  is  rounded  at  tip  and 
half  as  wide  as  long. 

Color  of  dried  specimens,  disk  pale  gray,  arms  more  or  less  nearly  white. 

Holotype,  M.  C.  Z.  no.  4944,  from  under  stone  in  cove  at  Bathurst  Point, 
Rottnest  Island,  W.  A.,  October  19,  1929. 

Besides  the  holotype,  half  a dozen  paratypes  are  at  hand  also  from  Rottnest 
Island,  3 of  which  were  taken  by  Mr.  G.  Bourne  in  1931. 

This  little  amphiurid  is  nearly  related  to  the  species  from  Mozambique, 
called  Candida  by  Ljungman,  of  which  the  type  was  5 mm.  across  the  disk. 
Koehler  (1904)  considers  Ljungman’s  type  worthless  and  redeseribes  the  species 
from  a specimen  in  the  Vienna  Museum,  identified  by  Marktanner-Turneretscher, 
which  was  8 mm.  in  diameter  and  came  from  Japan.  This  identification  of  the 
Japanese  specimen  with  Ljungman’s  Mozambique  species  seems  to  me  question- 
able but  until  more  material  from  East  Africa  is  available,  the  matter  must  stand 
as  it  is. 

The  present  small  Amphiurid  is  distinguishable  from  Candida  by  the  coarser 
disk-scaling  and  absence  of  primary  plates  in  adults;  by  the  differences  in  the  oral 
shields  and  outer  mouth  papillae;  and  insignificant  differences  in  arm-plates  and 
spines.  It  will  not  be  surprising  when  small  specimens  of  Candida  are  taken  at 
Mozambique  to  find  that  the  Rottnest  Island  amphiurids  are  indistinguishable, 
but  until  such  material  is  available  it  is  better  to  keep  the  Australian  species 
separate. 
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AmPHIURA  PHRIXA^  Sp.  UOV. 

Disk  up  to  7.5  lum.  in  diameter,  the  5 arms  5-7  times  as  much.  Disk  flat, 
covered  with  eoarse  seales  and  broad  radial  shields;  the  primary  plat(\s  may  he 
evident  Imt  often  are  not.  Upper  arm-plates  in  contact,  broader  than  long  at 
base  of  arm,  further  out  about  twice  as  wide  as  long;  distal  margin  strongly 
coii\'ex.  Interbrachial  areas  below  covered  with  a very  fine  scaling.  Under  arm- 
plates  wider  than  long,  the  distal  margin  straight  or  slightly  concave,  the  corners 
rounded.  Arm  spines  in  bristling  vertical  series;  at  base  of  arm,  there  are  8-10 
spines  in  a series,  the  uppermost  smallest,  the  lowest  longest;  upper  ones  shorter 
than  an  arm-segment,  lower  ones  longer;  all  the  spines  are  of  moderate  thickness 
at  base  more  or  less  tapering  and  pointed,  more  or  less  flattened,  and  opaque. 
After  ten  or  a dozen  joints  (in  adults)  the  number  of  spines  in  a series  decreases 
to  7,  6,  5 and  distally  to  4.  In  young  specimens  {with  disk  2-3  mm.  across),  the 
number  of  spines  is  of  course  less,  0 or  7 on  the  basal  joints  and  3 distally,  but  the 
bristling  charaeter  of  the  sj)iaes  is  noticeable  in  all  specimens,  young  or  old. 
Tentacle-scale  single,  oval,  moderately  large  on  basal  pores  but  becoming  very 
small  distally.  Oral  shields  spear-head  shaped;  in  young  and  half-grown  speci- 
mens longer  than  wide,  the  inner  end  sharp-pointed,  the  constriction  of  the  distal 
end  rather  marked  and  the  lateral  angles  rounded:  in  adults,  the  vadth  equals  or 
exceeds  the  length  (particularly  in  the  more  or  less  enlarged  madreporite)  and  the 
inner  end  is  ):>lunter,  the  distal  constriction  less  conspicuous.  Adoral  plates  small, 
not  meeting  vathin,  but  meeting  more  or  less  nearly  in  radial  line.  Oral  papillae 
as  usual,  a block-like  pair  at  the  inner  end  of  the  jaw,  and  erect,  flattened  ones  at 
the  distal  angle  on  each  side;  these  distal  papillae  sho\v  no  little  diversity  in  size 
and  in  vadtli  but  are  not  notal^le  in  any  way.  Color  of  dried  material,  disk  more 
or  less  gray,  arms  more  or  less  white  or  pale  yello\v;  in  the  best  speeimens,  the 
disk  is  variegated  with  light  and  dark  gray  and  many  upper  arm  plates  are  gray; 
these  gray  plates  often  oecur  in  irregular  groups  so  that  the  arms  appear  faintly, 
or  sometimes  ratlier  evidently,  banded.  In  my  field  notes,  the  color  in  life  is  given 
simply  as  ^'gray  and  white.” 

Ilolotype,  M.  C.  Z.  no.  4023,  from  mud  south  of  jetty,  Broome,  W.  A. 
August,  1920. 

This  is  one  of  the  common  brittle-stars  of  Broome,  (5(i  specimens  are  at 
hand)  living  in  the  sandy  mud  of  Roebuck  Bay,  in  shallow  water.  It  was  fre- 
quently taken  when  dredging  in  June,  1032,  in  5-S  fms.  but  the  finest  specimens 


^ 4>pi^6s  —stamUng  on  etui,  bristling,  in  reference  to  the  charactertstic  arm-spines. 
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were  secured  when  digging  in  the  vicinity  of  tlie  jetty  during  low  water,  sifting 
the  mud  in  a sieve.  It  was  not  met  with  anywhere  except  in  or  near  Roebuck 
Bay. 

No  detailed  description  is  needed,  for  phrixa  is  so  ob\dousIy  closely  allied  to 
constricta,  dejecta  and  eatephes,  that  such  a description  would  be  a waste  of  words. 
It  is  onl}'  necessaiy  to  emphasize  the  distinctive  characters,  a flat  rattier  pentag- 
onal disk  with  broad  radial  shields,  spear-head  shaped  oral  shields,  which  in 
adults  tend  to  be  as  broad  as  long,  and  the  very  numerous  bristling  arm-spines. 
Apparently  phrixa  is  one  of  the  amphiurids  which  sheds  its  disk  to  release  the 
eggs  and  sperm  when  breeding,  for  all  of  the  adult  specimens  indicate  more  or  less 
clearly  that  the  present  disk  has  been  regenerated  and  is  not  yet  quite  full- 
grown. 


Disk  5.5  mm.  in  diameter;  arms  5,  length  indeterminable  since  all  are  broken 
near  the  disk  and  no  fragments  are  with  the  specimens.  Disk  covered  with  a coat 
of  very  small  but  rather  thick  scales;  those  near  the  radial  shields  are  somewhat 
larger  than  elsewhere  while  those  at  center  of  disk  are  the  smallest.  Radial  shields 
notably  small,  about  twice  as  long  as  wide,  separated  except  at  distal  ends  by  one 


Fig.  15.  Amphiura  plena.  Three  under  arm-plates  with  their  accompanying  tentacle-scales;  the 
lowest  plate  is  nearest  the  mouth,  x 20. 

or  more  large  scales.  Upper  arm-plates  on  first  2 or  3 segments  nearly  circular, 
but  rapidly  becoming  elliptical  and  nearly  twice  as  wide  as  long,  broadly  in  con- 
tact. 

Interbrachial  areas  below  well  covered  with  a coat  of  minute  but  not  deli- 
cate scales.  Under  arm-plates  quadrilateral,  slightly  longer  than  wide.  Arm- 
spines  6-8  in  bristling  vertical  series,  the  upper  ones  more  or  less  flattened  the 
lower  more  cylindrical;  all  are  blunt,  subequal  and  rather  longer  than  an  arm- 
segment.  Tentacle  scales  single  (fig.  15),  extraordinary  in  form  and  size;  it  is  as 

1 7rT7]i^6s-mnged,  in  reference  to  the  remarkable  tentacle  scales. 
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long  as  the  under  arm-plate  and  attached  to  it  along  the  entire  lateral  margin 
like  a wing;  near  base  of  arm  it  is  nearl}^  half  as  wide  as  its  length  but  it  narrows 
more  and  more  until  it  disappears  distally.  Oral  shields  oval,  longer  than  wide, 
the  madreporite  largest;  in  the  smaller  paratypes  the  shields  are  rounded  tri- 
angular, about  as  wide  as  long,  and  the  madreporite  is  not  conspicuously  largest. 
Adoral  plates  somewhat  elongated  triangular,  scarcely  or  not,  meeting  within, 
well  separated  radially  by  the  first  under  arm-plate.  Oral  papillae  notabl}^  small; 
inner  pair  unusually  small  and  inconspicuous;  outer  ones,  low,  wide  and  rounded 
at  tip.  Color  of  dried  specimens,  disk  light  grayish,  arms  light  yellowish-brown; 
nothing  whatever  distinctive. 

Holotype,  M.  C.  Z.  no.  4931,  from  the  beach  at  Bunkers  Ba}",  Western 
Australia.  January,  1930.  E.  W.  Bennett  leg.  ct  don. 

Besides  the  holotype,  there  are  2 smaller  specimens,  in  very  poor  condition, 
taken  with  the  larger  specimen.  The  remarkable  tentacle-scale  is  a very  striking 
recognition  mark  for  this  hitherto  undescribed  amphiurid.  Apparently  it  is  a 
mud-loving  form  as  there  are  traces  of  dried  mud  on  the  largest  individual. 
Professor  Bennett's  notes  speak  of  ^4ntertidal  pools"  with  '^a  little  muddy  sand." 


Amphiura  stictacantha^  sp.  nov. 

Disk  5 mm.  in  diameter  or  a little  more,  bulging  pentagonal,  flat  or  concave 
in  dry  specimens,  with  a deep  notch  in  each  radius  and  each  interradial  margin 
concave  or  notched.  Arms  o,  about  35  mm.  long.  Disk  densely  covered  with  a 
coat  of  very  small  scales,  largest  around  the  inner  ends  of  the  radial  shields, 
smallest  at  center  of  disk  where  there  is  no  indication  of  primary  plates.  Radial 
shields  long  and  very  narrow,  very  near  together  and  almost  parallel,  but  more  or 
less  in  contact  distally  and  clearly  separated  within;  length  is  4 or  5 times  width. 
Upper  arm  plates  oval  at  base  of  arm  and  about  as  long  as  wide,  the  distal  end 
wider  than  proximal;  width  increases  steadily  until  at  middle  of  arm  it  is  much 
more  than  length  and  the  proximal  margin  is  more  nearly  the  same  as  the  distal; 
except  at  very  base  of  arm,  the  plates  are  broadly  in  contact  with  each  other. 

Interbrachial  areas  below  closeR  covered  with  fine  scales.  Arm-spines  numer- 
ous and  crowded;  at  very  base  of  arm  there  may  be  9 or  10  but  8 is  the  regular 
number  until  towards  the  middle  of  the  arm  it  drops  to  7;  lowest  spine  longest 

^ =spott€d-{-aKavda—spinej  in  reference  to  the  streaks  and  spots  of  brown  on  the  arm- 

spines. 
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and  most  slender,  equal  to  about  1.5  segments;  the  next  one  is  shorter  blunter  and 
more  flattened;  the  next  2 or  3 are  noticeably  smaller  and  the  upper  3 or  more  are 
flat,  wide,  with  rounded  tips,  subequal  and  about  as  long  as  a segment;  on  the 
basal  part  of  the  arm,  the  2 series  on  opposite  sides  of  the  same  segment  approach 
each  other  quite  closely  on  the  dorsal  surface.  Under-arm  plates  quadrilateral, 
broadly  in  contact,  with  slightly  rounded  corners  rather  longer  than  broad. 
Tentacle-scales  2,  an  oval  one  on  side  arm-plate  and  a more  elongated  one  on 
under  arm-plate. 

Oral  shields  oval,  as  wide  as  long,  the  distal  side  somewhat  projecting  but 
not  markedly  so;  madreporite  much  the  largest.  Adoral  plates  short  triangular 
with  broad  rounded  corners  and  slightly  concave  sides;  they  do  not  meet  either 
within  or  radially,  but  they  are  near  enough  together  to  suggest  that  the  separa- 
tion may  be  due  largely  to  the  drying  of  the  specimen.  Oral  papillae  as  usual, 
block-like  at  point  of  jaw,  and  erect,  flat,  with  rounded  tip,  at  distal  angle. 

Color  of  dried  specimen,  disk  very  pale  gray  becoming  nearly  white  on  inter- 
radial  margins;  on  some  radial  shields  a pale  bi'own  area  distal  to  middle  is  visible. 
Arms  whitish  with  here  and  there,  especially  on  distal  half,  an  upper  arm-plate  or 
two,  yellowish  or  pale  brown;  arm-spines  streaked  and  speckled  with  brown,  irreg- 
ularly but  very  evidently.  In  young  individuals,  the  arm-spines  are  less  opaque 
and  the  brown  markings  arc  much  less  evident. 

Holotype,  AI.  C.  Z.  no.  4951,  dredged  at  Broome,  W.  A.,  5-7  fms.  June, 
1932. 

Besides  the  holotype,  there  are  5 parat^qies  also  from  Broome,  taken  in  1932. 
They  agree  well  in  all  essentials  with  the  specimen  described  but  have  more  brown 
markings  on  both  disk  and  arms;  in  one  specimen  the  marks,  particularly  on  the 
radial  shields  are  blackish.  Two  of  the  speeimens  are  obviously  young,  the  smaller 
having  the  disk  less  than  3 mm.  across  but  the  arms  are  nearly  as  long,  relatively 
as  in  the  adults.  The  arm-spines  are  more  glassy,  less  flattened  and  much  more 
acute  than  in  the  adults,  but  in  the  latter  those  near  the  tip  of  the  arm  are  much 
more  slender  and  pointed  than  they  are  basally.  In  the  smallest  specimen  the 
upper  arm-plates  are  all  longer  than  wide,  quite  oval  and  not  so  broadly  in  con- 
tact; on  many,  a pair  of  longitudinal  brown  stripes  is  evident.  Besides  the 
specimens  from  Broome,  a small  individual  fi'om  Rottnest  Island  with  disk  about 
3 mm.  across  and  arms  nearly  18  mm.  long,  seems  to  be  the  young  of  this  species. 
It  is  somewhat  darker  colored  but  shows  the  dark  spots  on  the  radial  shields,  and 
the  upper  arm-plates  are  oval  and  double  striped  as  in  the  youngest  specimen  from 
Broome.  From  Bunkers  Bay,  Professor  Bennett  has  sent  two  Amphiuras,  in 
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rather  poor  condition,  which  are  apparently  identical  with  the  specimens  from 
Broome.  The  disks  are  3.5-5  mm.  in  diameter,  Init  the  arms  are  all  broken  only  a 
few  l^asal  joints  remaining.  The  disk  sealing  is  a little  coarser  and  the  radial 
shields  a little  shorter  and  wider  than  in  typical  siiciacantha.  These  specimens 
are  more  bleached  than  those  from  Broome  and  the  spots  on  the  radial  shields 
are  not  evident,  but  enough  of  the  brown  markings  on  the  arm-spines  remain  to 
indicate  the  probable  identity  of  the  specimens. 

There  is  no  doubt  that  this  species  is  closely  related  to  Candida  but  the 
absence  of  primaiy  plates  on  the  disk,  the  shape  of  the  oral  shields,  and  particu- 
larly the  number  and  appearance  of  the  arm-spines  indicate  that  these  Western 
Australian  Amphiuras  cannot  be  referred  to  Ljungman^s  species  (See  above,  p. 
231,  under  nannodes  for  further  reference  to  Candida).  That  nannodcs  is  not  the 
young  of  sticiacaniha  is  proven  by  the  smallest  paratype  of  the  Broome  species 
which  while  no  larger  than  the  type  of  nannodcs  has  much  longer  arms  and  very 
different  arm-spines,  and  is  clearly  not  identical  therewith. 


Ophiocentrus  dilatatus 

Ophlocnida  dilaiaia  Koehler,  1905.  Siboga  Oph.  Litt.,  p.  80. 

Ophiocentrus  dilatatus  Koehler,  1922.  Bull.  100  U.  S.  Nat.  ]\lus.,  6,  p.  199, 

This  well  marked  species  has  been  found  at  several  East  Indian  stations,  in- 
cluding the  Am  and  Kei  Islands,  and  also  in  the  Torres  Strait  region,  but  its  secre- 
tive habits  have  prevented  any  consideralile  number  of  specimens  being  taken. 
It  is  interesting  to  record  it  now  from  Darwin,  thus  considerably  extending  its 
known  Australian  range. 

On  July  1,  1929,  while  dredging  near  tlic  jetty  at  Darwin,  in  5-7  fms.  on  a 
muddy  bottom,  we  took  a small  amphiuran,  while  is  clearly  an  Ophiocentrus. 
The  disk  is  less  than  2 mm.  across  while  the  delicate  arms  are  fully  10  mm.  long. 
The  specimen  is  of  course  too  youthful  for  certain  identification  but  in  view  of 
taking  an  adult  of  dilatatus  on\y  a few  days  later  near  the  Shell  Islands,  I have  no 
doubt  this  is  a young  individual  of  that  species. 

On  July  5,  dredging  in  3-G  fms.  near  the  Shell  Islands,  yielded  man}"  frag- 
ments of  coral  rock  overgrown  with  sponges,  alcyonarians,  etc.  Crowded  into  a 
small  cavity  of  one  of  these  rocks  was  an  ophiuran  of  considerable  size  which 
proved  to  be  an  adult  dilatatus.  The  disk  was  9 mm.  across  (8  in  the  dry  speci- 
men) and  the  arms  were  fully  50  mm.  long;  unfortunately,  the  animal  broke  off 
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all  of  its  arms  before  we  reached  the  laboratory  and  the  longest  stump  now  at- 
tached to  the  disk  is  less  than  30  mm.  The  dilatation  of  the  arnrs  beyond  the 
disk  margin  is  very  marked  as  is  the  stoutness  of  the  upper  arm-spine.  The  color 
in  life  is  recorded  in  my  field  notes  as  ^d:»uff  with  upper  arm-plates  dusky.”  The 
dry  specimen  is  nearly  white,  but  the  disk  is  a little  darker  than  the  arms. 


Ophiocentrus  pilosus 

Ophiocnida  pUosa  Lyman,  1879.  Bull.  M.  C.  Z.,  6,  p.  32. 

Ophiocentrus  pilosus  Koehler,  1922.  Bull.  100  LT.  S.  Nat.  Mus.,  6,  p.  199. 

A small  brittle-star,  loaned  by  the  Australian  Museum,  but  unfortunately 
without  data  of  any  kind,  proves  to  be  a young  individual  of  this  species  for  which 
Bass  Strait  was  one  of  the  original  localities.  It  was  taken  by  the  ^^Thetis”  at 
several  stations  off  the  coast  of  New  South  Wales,  and  this  specimen  ma}"  well  be 
from  that  material.  It  measures  4 mm.  across  the  disk  and  the  badly  twisted 
arms  are  probably  over  30  mm.  long.  The  disk  is  pale  gray,  the  arms  nearly 
white. 


Ophiocentrus  verticillatus 

Ophiocnida  xerticillata  Doderlein,  1896.  Denk.  Ges.  Jena,  8,  p.  287. 

Ophiocentrus  verticillatus  Matsumoto,  1917.  Mon.  Jap.  Oph.,  p.  213. 

A species  of  Ophiocentrus  ( = Amphiocnida  Verrill,  as  Matsumoto  and  Koeh- 
ler have  agreed)  is  common  in  the  sand}^  mud  of  Roebuck  Bay,  particularly  about 
the  jetty^  at  Broome.  There  are  at  hand  25  specimens  from  the  ^^jetty  flat”  taken 
in  1929,  and  3 small  specimens  which  were  dredged  in  June,  1932,  in  5-8  fms. 
further  away  from  Broome.  The  smallest  individual  is  only  1.8  mm.  across  the 
disk  and  has  arms  about  9 mm.  long;  the  disk  is  pale  gray,  the  arms  white.  It 
would  be  quite  unidentifiable  were  it  not  for  the  series  available  for  comparison. 
The  adults  measure  6-14  mm.  across  the  disk  with  arms  50-100  mm.  long;  the 
arms  range  from  5 to  9 times  the  disk. 

As  the  adults  correspond  almost  perfectly  with  Doderlein 's  description  and 
photographs  (PL  15,  figs.  7,  7a)  the  identity  seems  fairly  certain,  but  the  figures 
given  by  Doderlein,  as  drawn  by  an  artist  (PI.  14,  figs.  2a,  2b)  do  not  correspond 
with  the  photographs  and  cannot  be  trusted.  This  is  particularly  true  of  the  series 
of  arm-spines  (fig.  2b)  which  is  ciuite  unlike  the  series  as  it  actually  occurs.  The 
spines  are  not  wide,  flat  and  rounded  at  tip,  with  the  middle  ones  longest;  exami- 
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nation  of  the  photograph  shows  they  are  more  or  less  acute,  of  diverse  lengths,  the 
lowest  longest;  in  the  specimens  at  hand  from  Broome  those  just  below  the 
middle  of  the  series  are  smallest.  Koehler’s  (1922,  p.  201)  view  that  his  species 
vexdtor  ‘‘is  very  close  to  vcrticillatus'^  is  quite  correct.  In  fact  were  it  not  for 
Doderlein’s  unfortunate  figure  of  the  ai*m-spines  he  would  probably  have  identi- 
fied his  specimens  as  vcriicillaius.  That  I think  is  probably  the  case.  AMiether 
iNiatsumoto’s  Japanese  specimens  which  he  (1917,  p.  213)  refers  to  vcriicillaius 
are  realh^  Ddderlein’s  species  seems  to  me  more  duljious.  There  are  only  7 or  S 
arm-spines  even  in  large  specimens,  at  base  of  arms,  and  the  under  arm-plates 
are  of  quite  a different  shape.  But  until  Japanese  specimens  can  be  compared 
directl}"  with  material  from  Amboina  or  Australia,  the  question  cannot  be 
settled. 

Aly  field  notes  made  at  Broome  in  1929  read:  “Reminds  one  of  Ophiolhrix 
longipcdu  especially  in  color,  but  arms  are  stiff,  brittle  and  not  so  long  as  in 
longipcda.  Rather  inert,  does  not  l^reak  up  much.  Common  on  fiat,  about  half- 
tide, deeply  buried  in  mud.  Tends  to  violet  or  yellow  coloration,  as  in  longipcda; 
3wmg  ones  are  light  violet.”  One  had  “longer  arms,  conspicuously  banded 
purple  and  yellow.”  Preserved  material  both  dry  and  alcoholic  has  lost  all  trace 
of  bright  colors;  the  specimens  are  for  the  most  part  light  yellow-brown  (museum 
color),  lightest,  almost  white,  neai*  the  arm  tips.  Some  specimens  are  nearl}^ 
white.  Two  are  light  purplish-gray,  very  different  from  the  rest;  one  is  a dry 
small  individual,  the  other  a lai'ge  adult  in  alcohol.  It  is  hard  to  find  any  reason 
for  this  rather  striking  difference. 


Ophiocentuus  fragilis^  sp.  nov. 

Disk  about  5 mm.  across,  pentagonal  with  concave  iuterradii,  very  flat. 
Arms  5,  long  and  slender,  not  tapering  veiy  much  till  near  the  tip,  about  GO  mm. 
in  length.  Disk  covered  with  a coat  of  rathei-  large  but  very  thin,  overlapping 
scales,  which  are  more  or  less  concealed  by  the  numerous,  slender,  pointed, 
fragile  spines,  about  .20-30  mm.  long,  which  they  bear.  Radial  shields  long 
(1.5  mm.),  narrow  (.25  min.),  straight  and  nearly  parallel,  the  proximal  half 
separated  from  its  fellow  by  1-3  very  narrow,  elongated  scales.  Upper  arm- 
plates  thin  and  transparent,  so  that  tlie  dorsal  furrow  in  the  vertebrae  shows 
through  as  a dusky  line;  the  plates  are  much  wider  than  long  with  a highly  convex 


— fragile,  in  reference  to  the  delicate  structure. 
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distal  margin,  a short  straight  proximal  side  and  oblique,  markedly  concave  lateral 
margins;  on  basal  part  of  arm,  in  rather  broad  contact  but  clistally  separated 
from  each  other  by  the  meeting  of  the  side  arm  plates;  under  a magnification  of 
90x,  the  surface  of  the  plates  is  seen  to  be  closely  covered  with  minute  pits. 

Interbrachial  areas  below  covered  like  the  disk,  with  large  thin  scales  bearing 
many  small,  slender  spines.  Under  arm-plates  elongated  hexagonal,  much  longer 
than  wide,  with  long,  concave,  lateral  margins,  convex  distal  margin  with 
rounded  corners,  a short  straight  proximal  side,  and  oblique  margins  connecting 
this  with  the  lateral;  they  are  in  contact  more  or  less  considerabl}^  sometimes  so 
much  so  that  they  are  simply  oblong  with  rounded  corners.  Side  arm-plates 
large,  meeting  above  on  distal  part  of  arm,  but  not  below.  Arm-spines,  flat, 
pointed  (but  not  sharply),  delicate,  except  the  next  to  the  lowest  which  is  stouter, 
especially  near  base  and  is  bidentate  at  tip;  typically  there  are  G spines,  the  upper- 
most and  lowest  longest,  much  longer  than  an  arm-segment,  the  middle  ones 
about  equal  to  segment;  on  basal  part  of  arm  some  segments  have  a seventh  spine 
present  above  the  long  sixth  but  it  is  distinctly  shorter;  all  the  spines  lie  flat 
against  the  arm  but  this  may  be  artificial  and  not  characteristic  of  the  species. 
There  is  no  tentacle-scale  on  the  big  arm-pores. 

Oral  shields  oval,  markedly  wider  than  long;  madreporite  considerably  the 
largest.  Adoral  plates  small,  somewhat  triangular  with  rounded  angles  and 
concave  sides,  not  meeting  within  and  widely  separated  radially  by  the  first 
under  arm-plate  which  is  unusually  large.  Oral  papillae  2 on  each  side  of  jaw; 
the  proximal  block-like  as  usual  but  unusually  thick  and  heavy,  the  distal  a thick, 
pointed  scale  about  half  as  wide  at  base  at  it  is  high.  Tentacle-scale  of  first  oral 
tentacle  unusually  large  and  conspicuous;  it  might  easily  be  mistaken  for  an 
oral  papilla. 

Color  of  dry  specimen,  disk  pale  gray  but  its  spinelets,  as  well  as  the  whole 
lower  surface,  arms  and  arm-spines,  white. 

Holotype,  Australian  i\Iuseum  no.  J 6040,  from  22  miles  east  of  Port  Jackson 
Heads,  120  fins.  Trawled  by  Capt.  K.  Moller.  Loaned  by  Australian  Museum. 

This  very  delicate  and  well  characterized  amphiurid  was  found  among  a con- 
siderable number  of  brittle-stars  brought  in  by  Captain  IMoller.  The  delicacy  of 
its  structure  and  its  very  light  color  give  it  an  appearance  very  different  from  any 
of  the  other  known  species  of  Ophiocentrus.  The  narrow  straight  radial  shields 
are  noticeable,  while  the  abundance  of  dehcate  spines  and  slender  spinelets  on 
arms  and  disk  is  striking. 
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Ophionephthys  octacantha 
IT.  L.  Ci^RK,  1915a.  Mem,  M.  C.  Z.,  25,  p.  239. 

A very  lai*ge  Ophioiiephth3^s  was  found  in  the  sandy  mud  of  the  “jetty  flat” 
at  Broome  with  Ophiocenirw^  rcrticillaluSy  but  only  a single  specimen  was  secured. 
It  measures  9 mm.  across  the  greatl}^  shrunken  dr}^  disk  and  the  arms  are  175  mm. 
long,  more  or  less  (all  are  somewhat  broken).  The  bare  skin  of  the  disk  is  dull 
greenish-brown,  the  radial  shields  and  adjacent  plates  white,  the  arms  yellow- 
brown,  lighter  distall}"  and  faint  1}^  banded  near  the  extreme  tip.  In  all  essentials 
this  specimen  agrees  well  with  the  uni(]ue  holotype  of  0,  octacantha  from  Torres 
Strait,  It  is  very  much  larger  and  there  are  9 arm-sj)ines  on  some  basal  segments, 
but  the  oral  shields  and  papillae,  the  upiier  and  under  arm-plates,  and  the  form, 
size  and  arrangement  of  arm-spines,  agree  veiy  well  with  octacantha,  so  it  would 
be  foolish  to  attemjit  to  describe  it  as  a different  species.  The  outer  mouth  papilla, 
the  form  of  the  oral  shields,  and  the  series  of  arm-spines  with  the  long  lower  ones 
flattened  and  truncate  at  tip  are  very  characteristic. 


OpHIONEPUTHYS  DECACANTllA^  Sp.  IIOV. 

Disk  5 mm.  in  diameter;  arms  5,  obviousl}"  very  long  but  all  are  broken;  the 
longest  stump  is  20  mm.  Disk  as  usual  in  the  genus,  perfectly  bare  above  and 
below,  save  for  a narrow  band  of  scales  around,  and  between  the  distal  ends  of, 
the  radial  shields,  which  are  pointed  at  the  inner  end  and  about  1.5  mm.  long; 
the  width  of  each  is  only  about  one-sixth  of  its  length.  Upper  arm-plates  oval  or 
elliptical,  longer  than  broad,  relativel}"  veiy  small,  in  contact  at  base  of  arms  but 
distall}"  very  nearly  or  quite  separated  by  the  series  of  arm-spines. 

Under  arm-plates  longer  than  broad,  fully  in  contact;  basally,  the  distal  end 
is  narrower  and  more  rounded  than  the  straight  or  slightly  concave  proximal 
margin  but  this  difference  soon  disappears  and  the  two  ends  are  nearly  of  the 
same  width  and  form.  Jr^ide  arm-plates  prominent  nearly  or  quite  meeting  dor- 
sally;  each  carries  a series  of  10  long,  delicate,  flattened  and  blunt  spines,  of  which 
the  uppermost  four  are  nearly  equal  and  slightly  exceed  the  arm  segment;  the 
lower  ones  are  longer,  fully  half  again  as  long  as  a segment;  their  tips  are  blunt 
and  spinulose;  the  two  series  of  each  segment  are  so  closely  approximated  in  the 
mid-dorsal  line  that  they  form  a continuous  series  encircling  tlie  arm,  which 
nearly  or  quite  separates  the  upper  arm-plates;  the  four  uppermost  spines  tend 
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to  lie  flat  along  the  arm  (in  this  specimen)  concealing  the  arm-plates,  but  the 
others  stand  out  at  a right  angle  (more  or  less)  with  the  long  axis  of  the  arm. 
Tentacle-pores  large  but  tentacle-scale,  none. 

Oral  shields  wider  proximally  than  distally;  the  inner  convex  margin  is 
longer  than  the  concave  lateral  margins  and  three  times  as  long  as  the  distal 
blunt  end;  madreporic  plate  much  larger  than  the  other  shields,  its  lateral  mar- 
gins scarcely  concave.  Adoral  plates  relatively  large  liut  the}"  do  not  meet  either 
within  or  radially;  they  are  scapula-shaped  with  the  narrow  end  inward  and  the 
strongly  concave  side  against  the  oral  shield.  Inner  oral  papillae  block-like 
as  usual;  outer  ones  scale-like  but  thick,  truncate  and  wider  at  tip  than  base, 
but  a little  longer  than  wide.  Papilla  protecting  first  oral  tentacle,  large  and 
conspicuous. 

Color  of  dry  disk  yellow-brown;  radial  shields  pale  gra}"  with  surrounding 
scales  white;  arms  pale  cream-color;  under  arm-plates  white;  no  bands,  spots  or 
markings  on  arms  or  spines. 

Holotype,  i\I.  C.  Z.  no.  4901,  dredged  at  Broome,  W.  A.,  5-S  fins.,  June, 
1932. 

Besides  the  holotype,  which  is  so  unfortunately  imperfect,  a single  paratype 
of  this  remarkable  species  has  been  found  among  the  specimens  of  Ophionephthys 
icmdSj  sifted  out  of  the  sandy  mud  near  the  jetty  at  Broome,  in  1929.  This  indi- 
vidual is  in  even  worse  condition  than  the  holotype;  every  arm  is  broken  off  very 
near  the  disk  and  the  longest  fragment  with  the  specimen  is  little  more  than  10 
mm.  long.  The  disk  measures  only  3 mm.  across.  The  identification  is  beyond 
question  because  of  the  remarkal3le  arm-spines,  but  the  characters  of  the  oral 
frame  are  also  notable.  The  disk  skin  is  brown  but  all  other  parts  of  the  specimen 
are  white. 

While  the  arm-spines  of  this  well-marked  species  resemble  those  of  the 
Japanese  cenomiotnki  more  than  they  do  those  of  octacantha,  the  oral  shields  and 
papillae  are  very  different  from  those  of  the  northern  species.  The  present  speci- 
mens are  probably  young  for  the  arm-spines  have  a more  delicate  structure  than 
would  be  expected  in  a fully  adult  Ophionephthys. 

Ophionephthys  tenuis^  sp.  nov. 

Disk  5 mm.  across;  arms  5,  exceedingly  slender,  the  length  in  life  probably 
more  than  25  times  the  disk  diameter;  in  all  the  preserved  specimens  more  or  less 
broken;  in  the  holotype,  one  is  nearly  100  mm.  long  with  a maximum  width  of 
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•75  min.  without  the  spines  and  rather  less  than  1.5  mni,  including  the  spines. 
Disk  naked  above  and  below  except  around  radial  shields  where  there  are  a num- 
ber of  scales  along  the  outer  margins  and  around  the  inner  ends,  but  there  are 
none  along  the  inner  side.  Upper  arm-plates  very  wide,  much  wider  tlian  long, 
rounded  pentagonal;  proximal  margin  nearly  straight,  full  width  of  arm;  lateral 
margins  short;  distal  margins  eaeh  nearly  equal  to  two  of  the  lateral;  distal  angle 
very  wide,  blunt.  At  base  of  arm,  the  plates  are  in  contact  but  further  out  tliey 
are  narrowly  separated  by  the  meeting  of  the  side  arm-plates. 

Under  arm-plates  squarish  or  wider  than  long,  with  slightly  rounded  corners; 
at  base  of  arm,  the}^  are  fully  in  contact  but  further  out  are  separated  slightly  by 
the  meeting  of  the  side  arm-plates.  Arm-spines  5 or  G at  very  base  of  arm,  the 
lowest  much  the  largest  and  exceeding  the  arm-segment,  the  other  4 or  5 very 
delicate  and  subequal;  soon  the  number  drops  to  4 and  then  to  3;  the  middle  spine 
of  the  3 then  becomes  thicker  and  stouter  than  the  others  and  develops  at  the  tip 
a minute  but  distinct,  distally  directed  sharp  tooth. 

Oral  shields,  except  madreporite,  low  and  very  wide;  width  about  3x  the 
height;  proximal  margin  concave;  distal  convex.  Madreporite  very  large  and 
nearly  circular.  In  other  specimens,  the  shields  are  rounded  triangular,  twice  as 
wide  as  long,  with  a roiuided  distal  angle;  madreporite  diamond-shaped,  with 
rounded  angles,  distinctly  wider  than  long.  Adoral  plates  of  a peculiar  shape, 
difficult  to  describe;  inner  (radial)  side  deeply  concave  with  proximal  end  more 
or  less  prolonged  towards  the  jaw-tip  and  bearing  the  outer  oral  papilla;  outer 
(interradial)  side  runs  straight  back  to  oral  shield  and  then  curves  in  towards  the 
arm,  the  oral  shield  resting  against  the  wide  rounded  angle;  a third  angle  narrow 
and  rounded,  brings  the  inner  (radial)  corner  of  the  plate  against  the  relatively 
large  first  under  arm-plate.  Inner  oral  papillae,  large  and  bloek-like  as  usual; 
outer,  minute  and  spiniform,  situated,  as  stated  above,  on  proximal  corner  of 
adoral  plate.  Papilla  protecting  first  oral  tentacle,  long,  blunt  and  conspicuous. 

Color  of  dry  disk  very  light  brown,  the  radial  shields  and  accompanying  plates 
nearly  white;  arms  dingy  white  or  very  pale  brown,  lightest  distally;  a very  nar- 
row incomplete  line  of  a purplish  tint  can  be  made  out  along  the  middle  of  many 
upper  arm-plates  indicating  a median  fine  of  color  on  the  upper  side  of  the  arm  in 
life,  but  it  is  now  very  faint.  In  some  of  the  paratypes  this  line  is  more  evident 
and  in  one  it  is  noticeabl}^  wider,  but  it  is  never  conspicuous. 

Holotype,  M.  C.  Z.  no.  4963,  from  the  jetty  flat  at  Broome,  W.  A.,  Septem- 
ber, 1929. 

There  are  47  paratypes,  including  one  very  small  one  with  disk  only  1.6  nnn. 
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across  and  arms  less  than  20  mm.  long.  These  were  all  sifted  from  the  muddysand 
near  the  jetty  at  Broome,  where  they  were  found  in  company  with  Ophiocentnis 
verlicillatus.  The  alcoholic  specimens  have  the  disk  more  or  less  puffed  out  in  the 
interradii,  or  else  are  flat  and  wrinkled;  in  the  largest  specimens  the  disks  are 
6-7  mm.  across.  The  color  shows  some  diversit}^  for  while  many  are  nearly  white, 
some  are  a light  gra}"  while  others  show  a distinct  reddislubrown  tinge  on  the 
arms.  M}"  field  notes  say:  'Tn  mud,  jetty  flat,  evcr^^vhere.  Extraordinarily  long 
arms.  Disk  light  yellow-brown;  arms  white  or  occasionally  brownish,  especially 
at  base.^' 

This  remarkable  species  is  obviously  related  to  phalerata  of  the  Philippines 
and  vadicola  of  Japan.  In  the  extraordinary  length  and  slenderness  of  the  arms, 
it  resembles  vadicola  but  the  difference  in  the  oral  shields  is  striking  and  the 
arm-spines  seem  to  be  much  smaller  and  less  numerous.  Compared  with  the 
holotype  of  phaleraia,  the  specimens  of  tenuis  seem  much  more  delicate,  the  arm 
spines  much  smaller  and  the  oral  shields  wider  and  lower.  Unfortunately  there 
are  no  specimens  of  the  Japanese  species  available  for  comparison. 


Amphipholis  squamata 

Asterias  squamata  Delle  Chiaje,  1S2S.  Mem.  Anim.  s.  Vert.  Napoli,  3,  p.  74. 

Amphipholis  squamata  Verrill,  1S99.  Trans.  Conn.  Acad.,  10,  p.  312. 

This  cosmopolitan  brittle-star  was  found  wherever  we  collected  in  Aus- 
tralian waters.  i\Iy  attempt  (1909,  p.  540)  to  distinguish  the  Australian  form  as  a 
species  distinct  from  squamata  must,  I now  believe  in  the  light  of  more  abundant 
material,  be  abandoned.  A careful  comparison  of  unusually  good  specimens 
from  Hobart,  Tasmania,  and  Shell  Harbor,  N.S.W.,  with  similar  material  from 
Naples  and  from  the  coast  of  Maine  docs  not  reveal  any  character  or  group  of 
characters  by  which  they  can  be  distinguished.  Further  study  of  paratypes  of 
australiana  in  comparison  with  specimens  of  the  same  size  from  other  places 
shows  that  the  supposed  characters  of  the  southern  species  are  not  reliable  but 
are  due  to  immaturitjL  Whether  the  South  American  form  described  as  laevidisca^ 
at  the  same  time  and  place  as  australiana,  has  any  greater  validity  than  that 
form,  is  open  to  serious  question  but  without  more  material  from  the  western 
coast  of  South  America,  no  final  decision  can  be  reached. 

The  Australian  material  of  squamata  in  the  present  collections  consists  of 
150  specimens  from  the  following  localities: 
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Lord  Howe  Island:  April,  1932.  17  specimens. 

Now  South  Wales:  Shell  Harloor,  May  4,  1932.  4 specimens. 

Port  Jackson,  Bottle  and  Glass  Rocks,  November  27,  1929. 
5 specimens. 

Colloroy,  Long  Reef,  November  28,  1929.  59  specimens. 
Northern  Territory:  Coburg  Peninsula,  Port  Essington,  Coral  Bay,  May  21, 

1932.  3 specimens. 

Darwin,  East  Point,  July,  1929.  6 specimens. 

Western  Australia:  Broome,  August  and  September,  1929.  4 specimens. 

Broome,  June,  1932.  8 specimens. 

Geraldton,  October  7,  1929.  2 specimens. 

Dongarra,  E.  W.  Bennett  leg.  et  don.  1929.  12  specimens. 
Rottnest  Island,  October  19,  1929.  11  specimens. 

Rottnest  Island,  Bathurst  Point,  5 specimens,  loaned  by 
Perth  Museum. 

Bunbury,  October  25,  1929.  1 specimen. 

South  Australia:  Port  Willunga,  November  2,  1929.  1 specimen. 

Tasmania:  Hobart,  estuaiy  of  Derwent,  November  15,  1929.  11  specimens. 

Eagle  Hawk  Neck.  T.  T.  Flynn  leg.  et  don.  1929.  1 specimen. 


AMPHISTIGMA^  gen.  110 V. 

A genus  of  Amphiuridae  closely  related  to  Amphipholis  but  readily  dis- 
tinguished by  the  relatively  large  spines  on  the  disk.  The  group  may  be  diagnosed 
as  follows:  Amphiuridae  with  disk  covered  by  very  distinct,  relatively  large  scales 
and  radial  shields,  the  latter  in  a closely  joined  pair;  certain  plates,  particularly 
3 near  the  disk  margin  in  each  interradius,  bear  relatively  large,  erect  spines. 
Mouth  parts  as  in  Amphipholis,  with  large  adoral  plates  and  3 oval  papillae  on 
each  side  of  each  jaw,  the  outermost  wide  and  opercular.  Tentacle  scale  single 
on  the  first  few  pores,  often  on  only  one,  wanting  thereafter. 

Genotype,  Am  phi  stigma  minuia  sp.  nov. 

Were  it  not  for  the  big  spines  on  the  disk  these  tiny  brittle  stars  could  be 
placed  in  Amphipholis  but  the  spines  are  suggestive  of  Ophiostigma.  Comparison 
with  small  specimens  of  that  genus  however  show  two  obstacles  to  using  the 

^ Combination  of  “(from  Amphiura)  and  —stigma  (from  Ophiostigma)  because  of  the  obvious 

relationships. 
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name  for  the  present  species.  Ophiostigma  has  2 tentacle-scales  and  the  disk 
scaling  is  obscured  by  a skin  on  which  small  scattered  spinelets  are  borne.  So  far 
as  mouth  parts  are  concerned  Amphipholis,  Ophiostigma  and  Amphistigma  are 
all  alike,  but  in  disk  covering  three  quite  distinct  types  occur  and  Amphistigma 
is  further  set  apart  by  the  lack  of  tentacle  scales. 


AmphistiGxMA  minuta^  sp.  nov. 

Disk  1.5  mm.  in  diameter,  flattened,  but  set  up  well  above  arm  bases;  arms  5 
(one  very  small  specimen  has  G),  about  6 mm.  long.  Disk  covered  by  about  75 
well-defined  plates,  among  which  the  primary  plates  are  conspicuous;  the  central 
plate  is  much  the  largest  l:)ut  does  not  have  quite  so  great  an  area  as  one  of  the 
radial  shields;  the  5 radial  plates  are  large,  hexagonal,  the  distal  half  with  rounded 
margins;  between  the  two  of  each  pair  and  adjoining  the  central  plate  is  a small 
interradial  scale  longer  than  wide,  conspicuous  because  the  distal  end  is  swollen 
into  a rounded  knob;  primary  interradial  plates  just  distal  to  these  knobs  about 
as  large  as  radial  plates  and  with  thicker  margins;  distal  to  the  interradial  plate, 
the  area  is  filled  by  about  a dozen  rather  thick  plates,  the  outer  ones  in  two  ill- 
defined  transverse  series  of  3 plates  each;  each  plate  of  the  upper  of  these  two 
series  carries  an  erect  tapering  blunt  spine  of  relatively  large  size;  the  middle 
spine  of  the  3 is  the  largest  and  its  length  is  nearly  or  quite  equal  to  the  diameter 
of  the  central  plate;  the  number,  size  and  position  of  these  interradial  spines 
(fig.  15)  shows  some  diversity;  there  may  be  only  2 present  or  there  may  be  4, 
and  several  may  be  much  smaller  than  normal,  but  the  group  is  almost  always  a 
conspicuous  feature  of  the  interradial  areas  when  seen  from  above  or  from  the 
side.  Radial  shields  rather  large,  rounded  triangular,  closely  appressed  on  the 
radial  line;  length  about  one-half  disk  radius,  width  about  half  length;  outer  end 
swollen  and  projecting  as  a small  but  conspicuous  knob.  Upper  arm  plates  oval, 
somewhat  swollen,  with  a proximal  angle  and  a strongly  convex  distal  margin; 
the  first  two  are  in  contact  and  the  second  and  third  may  be  but  subsequent  plates 
ai*e  separated  hy  the  side  arm-plates. 

Interbrachial  areas  below  covered  by  a coat  of  a dozen  or  more  closeU 
appressed  scales.  Genital  slits  present  but  short.  Under  arm-plates  pentagonal; 
first  one  very  small;  second  and  sometimes  the  third  as  wide  as  long;  succeeding 
plates  longer  than  wide  with  distal  margin  a little  concave  or  notched;  all  of  the 

^ In  obvious  reference  to  the  very  small  size  of  all  the  specimens  as  yet  seen. 
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plates  are  separated  from  each  other  by  the  side  arm-plates,  which  are  relatively 
very  large  and  meet  both  above  and  below.  ^Vrm-spines  3,  short,  stout  and  usually 
liointed,  hardly  as  long  as  an  arm-segment  even  at  base  of  arm.  Here  and  there 
one  of  the  spines,  and  it  may  be  any  one  of  the  three  in  a series,  is  enormously 
swollen,  the  diameter  becoming  equal  to  half  the  length  or  more,  and  the  tip  may 
be  truncate  or  rounded;  the  appearanee  is  pathologieal  but  as  such  spines  occur 
irregularly  on  most  of  the  specimens,  it  is  probably  a normal  feature.  Tentacle 
scale  single,  oval,  relativel}'  large;  usually  evident  on  the  first  pair  of  pores,  often 
on  two  or  even  three,  but  lacking  thereafter. 


Fig.  16.  Amphistigma  minuta.  Upper  surface  of  disk  and  arm  bases,  x 35. 


Oral  shields  rather  small,  triangular,  wider  than  long;  inner  angle  sharp, 
outer  margin  slightly  curved;  madreporite  very  large,  rounded  pentagonal, 
swollen,  as  long  as  wide,  iVdoral  plates  large,  quadrilateral  with  rounded  angles; 
inner  end  narrower  than  outer;  they  meet  within  fully  but  are  separated  radially 
by  first  under  arm-plate.  Oral  papillae  3 on  each  side  of  each  jaw;  innermost  thick 
and  heavy  but  hardly  block-like,  second  much  smaller,  thick  and  knob-like,  third 
and  outermost  equal  to  the  other  two  in  area  covered,  thick  but  opercular,  its 
length  equal  to  about  twice  its  width. 

Color  of  disk  and  side  arm-plates  variegated  light  and  dark  gray,  with  a 
yellowish-green  tint  on  radial  shields;  all  knobs,  tubercles,  spines  and  thickened 
edges  of  plates,  white,  often  in  marked  contrast;  lower  surface  pale  yellowish 
fading  to  white  on  basal  under  arm-plates;  interradial  portions  indistinctly 
speckled  or  marked  with  gray,  but  no  sharp  markings  or  contrasts. 
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Holotype,  AI.  C.  Z.  no.  4983,  found  in  ^Sveeds’'  and  stones,  dredged  in  3-4 
fms.  in  the  lagoon.  Lord  Howe  Island.  April  13,  1932. 

This  is  a very  odd  little  brittle-star  which  would  be  completely  overlooked 
ill  ordinar}"  collecting.  But  the  vegetable  and  animal  material  we  dredged  from 
the  lagoon  bottom  near  Goat  Island  was  put  in  large  basins,  covered  with  sea- 
water and  left  standing  undisturbed  over  night.  The  next  morning  many  small 
animals  were  found  on  the  sides  or  bottom  of  the  basins,  and  among  them  were 
13  of  these  very  small  but  unusually  interesting  amphiurans  which  were  supposed 
at  the  time  to  be  young  Ophiostigmas.  The  colors  in  life  were  variegated,  with 
browns  and  whites  predominating  and  some  red  on  arms;  sometimes  there  was  a 
spot  of  deep  red  on  the  disk.  These  brighter  tints  have  all  disappeared  in  the  pre- 
served material.  No  specimens  were  taken  along  shore  but  owing  to  their  minute 
size  and  secretive  habits,  it  would  be  almost  impossible  to  discover  them,  except 
b}^  letting  material  stand  in  water  until  decreasing  oxygen  forced  the  animals  out. 
Although  this  was  tried,  no  further  specimens  of  Amphistigma  were  secured. 

Aaiphiodia  ochroleuca 

Amphiura  ochroleuca  Brock,  ISSS.  Zeit.  f.w.  Zool.,  47,  p.  484. 

Amphiura  hrocki  Doderlein,  1896.  Denk.  Ges.  Jena,  8,  p.  286. 

Amphiodia  mesopoma  H.  L.  Clark,  1915a.  Alem.  AI.  C.  Z.,  26,  p.  247. 

Amphiodia  ochroleuca  H.  L.  Clark,  1915a.  Alem.  AI.  C.  Z.,  26,  p.  250. 

^^^len  the  description  of  A.  jnesopoma  was  published,  the  possible  identity 
with  ochrolevca  and  brocki  was  suggested.  Some  years  later  (H.  L.  Clark,  1928, 
p.  426)  specimens  of  mesopomci  were  reported  from  Spencer  and  St.  Vincent  Gulfs, 
South  Australia,  as  well  as  from  AVesternport,  A4ctoria,  Koehler,  who  has  exam- 
ined and  figured  (1904,  p.  63)  Brock’s  t3^pe  of  ochroleuca,  has  recently  (1930,  p. 
105)  reported  a specimen  of  that  species  from  ‘Tort  Western,  Australia.”  Pre- 
sumabK  this  is  AVesternport,  Alctoria,  whence  came  some  of  the  specimens  of 
mesopoma  in  the  AI.  C.  Z.  Under  the  circumstances,  there  can  no  longer  be  any 
doubt  of  the  identity  of  the  species  described  by  Brock,  Doderlein  and  m3^self. 
That  so  widespread  a species  should  show  some  diversity  in  color  and  in  length  of 
arms  is  not  surprising;  the  close  resemblance  of  all  the  known  specimens  in  struc- 
tural details,  especial^  mouth  parts,  is  more  remarkable. 

It  is  interesting  to  report  that  ochroleuca  ranges  westward  from  Torres 
Strait,  as  well  as  to  the  southern  coasts  of  Australia.  At  Darwin,  2 specimens  were 
dredged  near  the  Shell  Islands,  in  July,  1929,  and  another  specimen  was  taken 
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neai’  the  Leper  Station,  in  May,  1932,  At  Broome  2 specimens  were  collected  in 
1029  and  2 in  1932.  All  of  these  7 specimens  agree  well  in  structural  details  but 
show  striking  diversity  in  color.  Young  individuals  with  disks  only  4 mm. 
across  or  less,  have  the  radial  sliields  more  or  less  in  contact;  the  shields  are  rela- 
tivel}^  largei’,  the  disk  flatter  and  more  pentagonal,  the  disk  scaling  somewhat 
coarser  than  in  larger  specimens.  But  on  the  whole,  the  growth  changes  are  insig- 
nificant. None  of  the  specimens  seen  by  me  are  as  large  as  Brock^s  type  which  was 
9 mni.  across  the  disk,  nor  are  the  arms  nearly  as  long  — Brock  says  10  times  the 
disk-diameter.  As  a rule,  Australian  specimens  have  the  arms  5-G  times  the  disk 
diameter,  but  in  some  specimens  they  are  longer;  in  one  from  Darwin  with  a disk 
about  4 mm.  across,  the  arms  exceed  30  mm. 

In  the  matter  of  color  there  is  puzzling  diversity.  In  a dry  specimen  from 
Darwin  and  in  the  smallest  one  from  Broome,  the  disks  are  light  gra}^,  while  the 
arms  are  nearly  white,  with  many  irregularl}"  scattered  upper  arm-plates,  green- 
ish-, or  brownish-yellow.  For  these  and  similar  but  larger  specimens,  in  the 
M.  ('.  Z.,  from  Westernport,  also  dry,  the  name  ochrolenca  is  xovy  appropriate. 
The  southern  specimens  have  the  arms  very  definitely  yellow  and  white.  Sjieci- 
mens  in  the  M.  C.  7j^  from  South  Australia  are  now  very  dingy  but  evidently  had 
a similar  color  in  life.  The  remaining  specimens,  2 from  Darwin  and  3 from 
Broome  although  also  dry,  arc  \xn*y  different  at  first  sight,  because  the  arms  are 
conspicuoush"  banded.  The  disks  are  more  or  less  tinged  with  yellow,  in  one 
large  specimen  \Tiy  considerably.  The  arms  are  whitish  but  some  upper  arm- 
plates  are  dusk}^  in  sharp  contrast  to  their  neiglibors,  giving  the  banded  appear- 
ance to  the  arms,  which  is  of  course  entirel}^  lacking  on  the  uniformly  white  oral 
surface.  The  number  and  position  of  the  dusky  plates  shows  gi'eat  diversitj^;  near 
the  base  of  the  arm  they  may  be  near  together,  every  second  or  third  plate  being 
dark,  but  further  out  there  are  often  4 or  5 white  plates  between  the  dark  mark- 
ings. Usually  the  dusky  mark  consists  of  a single  plate,  but  frequently  there  are 
2 together  and  rarely  3.  In  addition  to  the  banding,  all  of  these  conspicuously 
marked  specimens  have  a more  or  less  faint  longitudinal  line  on  the  upper  side  of 
the  arm,  most  e^'idcn^  distally;  in  some  specimens  this  line  is  reddish,  in  others  a 
light  brown.  The  arm-spines  are  white,  sometimes  unmarked  Init  usually  with  a 
touch  of  duskjL 

Brock  (ISSS,  p.  485)  says:  “Farbe  hell  liraungelb  mit  besonders  auf  dem 
Schcibenrucken  stark  ausgepragtem  Stick  ins  olivengrune.  Die  groseren  Schilder 
des  Scheibenruckens  sind  etwas  dunkler  gefarbt  als  ihre  Umgebung,  die  Rucken- 
schilder  der  Anne  unregelmassig  dunkler  marmorirt.  Die  ganze  Bauchseite  hell, 
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ockergelb,  die  Stacheln  fast  wciss,  mit  gelbem  Ring  um  die  Basis.”  Unfortunately 
there  is  no  hint  as  to  whether  this  is  a description  of  the  color  in  life  or  after 
preservation;  if  after  preservation,  was  the  specimen  dry  or  in  alcohol?  Koehler 
(1904)  throws  no  light  on  the  matter,  though  he  studied  and  figured  Brock’s 
type.  In  any  case,  no  Australian  specimen  of  ochrolcuca  has  any  such  coloration 
either  in  life  or  after  preservation,  and  it  is  for  this  reason,  I have  hesitated  to  call 
them  by  Brock’s  name.  Doderlein’s  description  of  the  color  of  brocki  is  more 
satisfactory  for  he  says  (ISOG,  p.  287):  ^Tarbe  der  Ruckenseite  blassgleb,  Bauch- 
scite  weisslich,  Arme  gebandert,  indem  mit  je  2-4  weisseu  Ruckenplatten,  1-2 
gelb  gefarbte  abwechseln.”  Of  the  Darwin  specimens,  my  1929  field  notes  say: 
^^Disk  buff  gray,  arms  banded,  the  light  bands  with  a pink  tinge.”  The  speci- 
mens were  ^ffound  in  rock  crannies,  among  sponges,  etc.’’  At  Broome  the  species 
was  found  under  a rock  at  Gantheaume  Point  and  my  notes  say,  'T'olor  well 
kept  but  was  a bit  more  pink  in  life.” 

Both  Brock  and  Koehler  emphasize  the  fact  that  the  second  oral  papilla  on 
each  side  of  the  jaw  is  the  largest,  and  Brock  says  it  is  twice  as  wide  as  high. 
Koehler  does  not  show  it  so  although  using  Brock’s  own  specimen  for  his  figure 
and  my  specimens  agree  very  well  indeed  with  Koehler’s  illustrations. 

Amphioplus  depresses 

Amplupkolis  depressus  Ljungman,  1807.  Ofv.  Kong.  Vet.-Akad.  Forh.,  23,  p.  312. 
Amphioplus  dcpressus  H.  L.  Clark,  1915a.  Mein.  M.  C.  Z.,  25,  p.  254. 

A very  fine  specimen  of  this  well-marked  species  was  dredged  at  Darwin, 
near  Channel  Island,  Jul}"  IS,  1929,  but  we  did  not  meet  with  it  in  the  Broome 
region.  Alortensen  took  a specimen  at  Amboina  of  which  Koehler  (1930,  pi. 
XATI,  figs.  13  and  14)  has  given  two  excellent  figures.  My  field  notes  say: 
^^Cream}"  white  below;  disk  gray;  upper  surface  of  arms  gray  with  a greenish 
tinge;  each  plate  however  is  lighter  on  margins  and  also  more  or  less  light  at 
center.  Arms  wide  at  base  but  narrowing  rapidl}^  and  becoming  extremely  at- 
tentuate.”  The  dry  specimen  is  G mm.  across  the  disk,  which  is  gray;  the  arms 
still  show  clear  indications  of  the  variegated  shades  present  in  life. 

Amphioplus  lucidus 

Koehler,  1922.  Bull.  100  U.  S.  Nat.  Miis.,  6,  p.  176. 

Mliile  digging  brittle-stars,  spatangoids  and  holothurians  out  of  the  teeming 
mud  of  the  flat  south  of  the  jetty  at  Broome,  during  the  low  tide  of  September  17, 
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1929,  a long-armed  amphiuran  was  secured  which  was  at  once  seen  to  be  dif- 
ferent from  an^dhing  that  had  previously  been  taken.  Ibifortunately  it  very 
promptly  broke  its  arms  into  pieces  and  shed  its  disk  but  the  latter  was  preserved 
with  the  ariiLs  and  oral  framework  and  proves  to  be  of  great  importance  as  the 
first  disk  of  hicidus  which  has  been  preserved.  In  June  of  1932,  we  dredged  a 
second  specimen  but  like  all  of  the  previousl}^  dredged  specimens,  reported  on  by 
Koehler  (1922,  p.  17G,  3 specimens  and  1930,  p.  lOG,  4 specimens),  the  disk  was 
shed  in  the  dredge  and  lost. 

A careful  comparison  of  the  Broome  specimens  with  Koehler’s  original 
description  and  figures  leave  no  doubt  of  their  identit  The}’’  are  not  exactly  like 
each  other,  for  the  1929  specimen  is  apparently  younger,  (it  was  about  7-8  mm. 
across  the  disk  in  life)  and  has  oral  shields  much  like  those  of  Koehler^s  figure  G, 
while  the  1932  specimen  is  like  figure  7.  In  both  individuals  the  tentacle-scales 
are  minute  l)ut  thc}^  are  more  conspicuous  in  the  younger  specimen;  in  the  older 
one  they  tend  to  disappear  distally.  The  disk  of  the  1929  specimen  was  covered 
with  a thin  skin  (now  brown  in  color),  the  only  scales  present  being  close  around 
the  radial  shields  as  in  Ophionephthys.  The  shields  arc  well  developed,  almost 
2 mm.  long  but  not  quite  half  a millimeter  wide.  Koehler  makes  no  reference  to 
color  but  the  Broome  specimens  show  some  features  which  seem  to  me  important 
especially  as  there  are  hints  of  the  same  in  Koehler’s  photographs.  In  the  smaller 
specimen,  the  arms  were  about  GO  mm.  long  in  life;  the  best  fragment  is  about  a 
millimeter  wide;  the  arms  arc  yellowish-white  at  base  becoming  white  distally; 
along  the  dorsal  side  is  a narrow  median  line  of  dusky  brown,  repeatedly  broken 
and  hence  incomplete;  every  3 or  4 plates,  there  are  dusky  markings  on  one  or 
two  of  the  upper  arm-plates;  distally  these  are  evident  enough  to  suggest  that  the 
distal  half  of  the  arms  is  banded.  The  lower  surface  of  the  oral  frame  and  arms 
shows  no  dusky  markings  but  each  under  arm-plate  on  the  proximal  portion  of 
the  arms  is  tinged  with  light  reddish.  In  the  larger  specimen  of  1932,  in  which 
the  arms  probably  exceeded  100  mm.,  these  color  characters  are  accentuated. 
The  proximal  portion  of  the  arms  is  brownish-white,  there  is  much  more  dusky 
on  the  arm-plates  and  some  spots  of  brown  on  the  arm-spines;  the  arms  appear 
more  or  less  definitely,  if  not  sharply,  banded;  the  red  tint  on  the  proximal  under 
arm-plates  is  very  marked  and  extends  onto  the  side  arm-plates  and  the  oral 
frame.  On  many  of  the  lowest  arm-spines  there  is  a conspicuous  brown  spot  on 
the  oral  side  of  the  basal  part  and  similar  spots  occur  on  many  spines  of  the  series 
above  the  lowest. 

There  is  no  doubt  that  species  of  Amphioplus  of  this  type,  such  as  cyrtacan- 
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thus  H.  L.  C.  and  of  Ophionephthys  such  as  steirarlensis  ]\lrtsn.  are  congeneric  as 
Mortensen  (1924)  suggests  but  the  question  involves  so  many  non-Australian 
species,  it  cannot  be  entered  into  here. 


Amphioplus  relictus 

Amphliira  rclieia  Koehler,  1S9S.  Bull.  Sci.,  31,  p.  68. 

Amphioplus  relictus  H.  L,  Clark,  191.5.  IMem.  M.  C.  Z.,  25,  p.  256. 

We  first  met  with  this  apparently  common  and  widespread  East  Indian 
species  at  Darwin  where  a single  small  specimen  was  ^'sifted  out  of  sand  at  East 
Point/'  June  27,  1929.  My  field  notes  say:  “disk  quite  green,  arms  greenish  and 
dusky."  Later  it  proved  to  be  not  uncommon  at  Broome  and  finally  we  dis- 
covered it  at  Point  Peron,  below  Perth.  A.s  it  was  taken  at  Goode  Island  in  Torres 
Strait  in  1913  (H.  L.  Clark,  1921),  it  evidently  occurs  along  the  entire  northern 
and  western  coasts  of  Australia  but  it  is  not  yet  known  from  the  eastern  or  south- 
ern coasts. 

The  present  series  ranges  from  young  specimens  2.5-3  mm.  across  up  to  an 
adult  specimen  6 mm.  in  disk  diameter.  The  arms  are  apparently  much  longer 
relatively  in  young  individuals  than  in  the  adults,  for  specimens  3 mm.  or  less 
across  have  the  arms  about  S times  the  disk  diameter  while  in  specimens  4.5-6 
mm.  across,  the  arms  are  only  4-5  times  the  disk  diameter.  Another  peculiarity 
of  small  specimens  is  the  delicate  character  of  the  disk  scales,  which  seem  smaller 
and  more  numerous  in  very  young  individuals.  Mter  the  disk  is  4 mm.  across  the 
scales  thicken  up  and  the  covering  is  more  compact.  At  all  ages  however  there  is 
an  evident  sharp  horizontal  margin  to  the  disk  where  the  scales  of  the  oral  inter- 
brachial  areas  come  against  the  marginal  scales  of  the  disk.  There  is  some  diver- 
sity in  the  relative  width  of  the  radial  shields  but  it  is  not  very  notable.  All  the 
specimens  have  the  disk  more  or  less  gray,  the  arms  more  or  less  white. 

The  17  specimens  at  hand  were  taken  as  follows: 

Northern  Territory:  Darwin,  East  Point,  June  27,  1929.  1 specimen. 

Western  Australia : Broome,  August-September,  1929,  3 specimens,  young. 

Broome,  5-7  fms,,  June,  1932,  12  specimens,  adult  and 
young. 

Point  Peron,  October,  1929,  1 spechnen. 
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Amphioplus  didymus^  sp.  nov. 

Plate  14,  fig.  3 

Disk  5 mm.  across,  fiat,  deeply  notched  in  interradii,  much  less  so  over  the 
arms,  which  arc  5 in  number  and  50-55  mm.  long.  Disk  covered  with  a coat  of 
small  but  rather  thick  scales  among  which  the  primary  plates  arc  not  distinguish- 
able; around  entire  margin  of  disk  but  most  conspicuously  in  the  interradii,  the 
scales  are  very  much  smaller  and  overlap  towards  the  disk  center.  Radial  shields 
very  small  (1.25-1.5  mm.  long),  narrow  (width  scarcely  one-third  length), 
separated  a little  from  each  other  except  at  distal  tips.  Upper  arm-plates  short 
and  wide,  the  width  about  3 times  the  length,  with  distal  corners  veiy  lightly 
rounded.  Arms  narrow  at  base  (less  than  a millimeter,  not  including  spines)  but 
becoming  rapidl}"  wider  (over  a millimeter)  and  then  tapering  graduall}^  to  an 
attenuate  tip;  in  accordance  with  this,  the  basal  arm-plates  are  scarcely  twice  as 
wide  as  long  and  distally  also  the  plates  are  not  ou\y  actually  but  relatively  much 
narrower  and  longer. 

Interbrachial  areas  lielow  closely  covered  with  a dense  coat  of  very  fine 
scales.  First  under  arm-plate  rather  small,  triangular  with  an  inner  point,  or  four- 
sided, the  inner  angle  being  truncated;  the  next  two  or  three  plates  squarish  but 
longer  than  wide;  subsequent  plates  square  or  wider  than  long  until  distally  as 
they  decrease  in  size  they  again  become  longer  tlmn  wide.  Side  arm-plates  small, 
bearing  three  short  (one-half  a millimeter  or  less)  divergent  spines,  of  wliich  the 
upper  and  lower  are  rather  thick  basally  but  bluntly  pointed,  while  the  middle 
one,  although  longest,  is  relatively  very  stout,  abriqitly  truncate,  with  an  evident 
hyaline  tooth  at  each  corner,  one  pointing  towards  mouth,  the  other  towards  arm- 
tip;  at  base  of  arm,  a small  fourth  spine  occurs  above  the  normally  uppermost. 
Tentacle-scales  2,  very  large;  the  one  attached  to  under  arm-plate  occupies  nearly 
the  whole  lateral  margin;  the  one  on  side  arm-plate  is  somewhat  smaller. 

Oral  shields  elongated  pentagonal  with  all  angles  rounded;  length  much 
greater  than  width;  inner  angle  blunt,  outer  side  short;  madreporic  plate  larger 
and  relatively  wider  tlian  the  others.  Adoral  plates  of  moderate  size,  with 
rounded  angles,  meeting  within  but  separated  distally  by  first  under  arm-plate. 
Oral  papillae  4 on  each  side,  the  innermost  block-like  one  much  the  largest;  of  the 
3 following  scale-like  papillae  the  middle  one  is  largest  and  is  more  or  less  markedly 
truncate  on  its  free  margin. 

—double,  in  reference  to  the  conspicuous  double  point  on  the  middle  arm-spine. 
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Color  of  diy  specimen;  disk  gray,  the  marginal  portions  with  a yellowish 
tinge;  arms  very  pale  yellowish,  the  tips  and  spines  nearly  white;  many  upper 
arm-plates  on  distal  half  of  arm  have  faint  blotches  of  pale  reddish-brown,  but 
these  would  be  easilj^  overlooked  without  careful  examination. 

Holotype,  M.  C.  Z.  no.  4993,  found  by  A.  A.  Livingstone,  under  a rock  five 
or  six  hundred  yards  south  of  jetty,  Broome,  W.  A.,  August  29,  1929. 


Fig.  17.  Amphioplus  didymus.  A mouth  angle  and  bases  of  adjoining  arms,  x 20. 


Besides  the  holotype,  a somewhat  smaller  para  type  was  dredged  July  o, 
1929,  near  the  Shell  Islands,  Darwin.  It  resembles  the  specimen  from  Broome  in 
all  particulars  but  the  disk  is  detached  and  hence  contracted  to  a different  form. 
Of  this  specimen  my  field  notes  say:  “with  a sponge  on  a bit  of  rock;  disk  gray 
with  a little  red  in  spots;  arms  bright  yellow  with  numerous  irregular  vermilion 
red  markings;  arm-spines  gray  at  base,  nearly  white  distally.  Disk  was  shed  soon 
after  capture.  The  most  strikingly  colored  brittle  star  yet  seen.’’  The  holotype 
was  similar  in  color,  my  notes  saying:  “Arms  yellow  and  bright  red;  disk  covered 
with  silt  but  when  brushed  off  with  a camel’s  hair  brush,  it  was  found  to  be  light 
greenish-yellow,  gray  on  and  around  radial  shields.”  The  arm-spines  and  tentacle- 
scales  are  unmistakable  recognition  marks  for  this  beautiful  brittle-star. 


254 


memoir:  museum  of  comparatr^  zoology 


rVMPHIOPLUS  STENASPIS^  Sp.  IlOV. 

Disk  6 nmi.  in  diameter,  pentagonal,  with  distinct  radial  notches  and  less 
e\4dent  ones  in  the  interradii.  Anns  5,  about  50  mni.  long,  narrow  at  base,  widest 
at  10-15  mm.  from  disk  and  then  tapering  to  an  attenuate  tip.  Disk  covered  with 
a coat  of  small  but  rather  thick  overlapping  scales  among  which  tlie  primary 


Fig.  IS.  Amphioplus  stenaspis.  x 20.  Base  of  an  arm  and  adjoining  portion  of  disk  to  show 
raciial  shields. 


plates  are  not  to  be  distinguished;  in  smaller  specimens  the  central  and  5 radial 
plates  ai'c  sometimes  quite  distinct.  Radial  shields  (fig.  18)  exceptionally  long 
and  narrow;  the  inner  end  tapers  to  a very  fine  point;  the  outer  end  is  truncate; 
the  2 shields  are  about  1.5  mm.  long  and  lie  nearly  parallel  but  are  rather  more 
widely  separated  within  than  distally  where  they  are  almost  in  contaet.  Upper 

(TTO^os  =7iarrow-\-a(nrU  =shiehl,  in  reference  to  the  very  narrow  radial  shields. 
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arm-plates  about  3x  as  wide  as  long,  with  a rather  straight  margin  and  rounded 
corners  distally,  in  contact  for  their  full  width. 

Interbrachial  areas  below  (fig.  19)  covered  with  a coat  of  scales  similar  to 
those  on  the  dorsal  side  but  considerably  smaller.  Under  arm-plates  squarish  or 
wider  than  long,  broadly  in  contact;  some  plates  approach  a broadly  pentagonal 
form,  the  proximal  margin  lieing  a wide  angle  instead  of  a straight  line;  in  such 
cases  only  the  angle  is  in  contact  with  the  distal  margin  of  the  preceding  plate. 
Side  arm-plates  small  and  low,  carrying  3-5  short,  blunt  arm-spines;  beyond  the 


Fig.  19.  Amphioplus  stenaspis.  x 20.  Bases  of  2 arras  with  acljoining  mouth  parts  and  portion  of  disk. 

basal  15-20  arm-segments  there  are  only  3 spines,  which  are  subequal  and  scarcely 
exceed  the  short  segments;  basally  there  are  4 spines  and  close  to  the  disk  there 
are  5,  the  lowest  and  uppermost  longest,  the  intermediate  ones  being  appreciably 
smaller.  Tentacle-scales  2,  one  on  the  side  arm-plate  and  one  on  the  under  arm- 
plate,  at  right  angles  to  each  other. 

Oral  shields  distinctly  longer  than  wide,  the  distal  end  pointed  or  somewhat 
truncate,  the  other  3 angles  more  or  less  rounded;  madreporic  plate  largest  and 
most  rounded.  Adoral  plates  not  very  large,  triangular,  just  meeting  within  but 
well  separated  radially  by  the  first  under  arm-plate.  Oral  papillae  4 on  each  side 
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of  each  jaw;  the  usual  blook-like  one  at  tip  of  jaw  is  followed  closely  by  3 small 
scale-like  papillae  of  which  the  middle  one  is  a little  the  largest  but  is  somewhat 
pointed  wliile  the  other  two  arc  more  truncate. 

Color  of  dry  specimen;  disk  gray;  arms  pale  brownish;  lower  surface  and 
arm-spines  more  nearly  white. 

Holotype,  M.  C.  Z.  no.  4990,  from  the  sand  under  a rock-fragment  at  Night 
Cliff,  Darwin,  N.  T.  June  28,  1929. 

This  is  a very  distinct  and  notable  ampliiuran,  for  while  it  Ixdongs  in  the 
same  group  with  laeviSy  lobatus  and  lohatodeSy  it  is  easily  distinguished  from  all  by 
the  exceeding!}"  narrow  radial  shields,  the  \'cry  short  arm-segments  and  the  corre- 
spondingly short  and  blunt  arm-sjnnes.  Besides  the  holotype,  there  arc  8 para- 
types,  smaller  than  it  but  not  notably  different  save  that  the  species  characters 
are  not  so  sharply  evident ; the  radial  shields,  for  example,  are  not  quite  so  narrow. 
All  were  found  in  a rock-fragment  secured  on  Three-and-a-half  mile  Beef  in  Port 
Darwin,  June  24,  1929.  This  rock-fi*agment  was  picked  up  from  a little  below  low 
water  mark  and  left  in  a pail  of  water  over  night.  In  the  morning,  the  8 specimens 
of  Amphioplus  were  found  dead  in  the  bottoni  of  the  pail,  G haA’ing  shed  their 
disks.  Decreasing  oxygen  led  to  their  coming  out  from  the  crannies  of  the  rock 
where  their  presence  had  not  even  been  suspected.  The  colors  in  life  were  not 
any  more  conspicuous  than  are  the  grays  and  browns  of  the  dry  speciin(ms. 


Ophiactis  luteomaculata 
II.  L,  Clark,  1915a.  Mem.  M.  C.  Z.,  25,  p.  2G3. 

It  was  interesting  and  not  a little  sur])rising  to  find  this  species  common  in 
the  Broome  region,  as  we  did  not  find  it  at  Darwin.  In  1929,  11  specimens  were 
secured,  2 being  dredged  in  Lagrange  Bay,  the  others  on  Pearl  Shoal  and  in 
Boebuck  Bay.  In  1932,  80  specimens  were  taken  at  numerous  stations  along  the 
coast  between  Beagle  Bay  and  Lagrange  Bay.  The  largest  si)ecimen  (taken  in 
1929)  has  the  disk  4 mm.  across  and  the  arms  10  mm.  long,  but  in  the  great 
majority  the  disk  is  only  2-3  mm.  in  diameter  and  the  arms  an*  relatively  longer. 
In  the  lot  secured  in  August  and  ^September  1929  (early  Spring),  there  are  3 
pnore  than  one-fourth)  six-armed  specimens,  the  smallest  specimens  secured;  in 
none  does  the  disk  measure  2 mm.  across.  In  each  case,  this  very  young  specimen 
has  recently  undergone  aiitotomous  division  and  3 of  the  arms  form  a group  on 
one  side  of  the  body  noticeably  smaller  than  the  other  trio.  These  three  specimens 
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agree  in  practically  all  particulars  with  a similar  young  one  taken  from  the  spines 
of  Prionocidaris  on  the  coast  of  New  South  Wales  and  mentioned  in  the  ‘‘En- 
deavour’' Report  (H.  L.  Clark,  1910,  p.  87).  Among  the  SO  specimens  taken  in 
June,  1932  (winter),  not  a single  6-rayed  specimen  is  to  be  found  and  few  are 
less  than  2 mm.  in  disk-diameter.  Whether  these  facts  have  any  significance  with 
reference  to  the  breeding  season  of  this  brittle-star  remains  to  l)e  demonstrated, 
but  it  seems  to  be  quite  possible. 

The  diversity  in  color  shown  by  these  Broome  specimens  of  luteomaculata  is 
^^ery  great.  Small  specimens  are  dusky-greenish  and  whitish  but  many  lack  an}^ 
green  tinge  and  are  brownish  or  v(dlowish  in  general  tone.  Large  specimens  fre- 
quently have  the  disk  I)right  yellow,  but  in  one  specimen  it  is  rather  bright  rose- 
purple,  and  in  another  the  disk  and  basal  upper  arm-plates  are  purplish-dusky 
with  a wliite  star  at  center  of  disk.  The  dusky  spot  on  the  arm-spines  is  not 
always  present,  though  commonly  evident.  The  oral  shields  usually  have  a faint 
dusk}’'  blotch  at  the  distal  margin. 


OpHIACTIS  iMODESTA 
Brock,  ISSS.  Zeit.  f.Wiss.  Zool.,  47,  p.  482. 

Previously  known  from  Amboina  and  Thursday  Island,  it  is  interesting  to 
lind  that  this  handsome  Ophiactis  ranges  along  the  northern  coast  of  Australia 
from  Darwin  to  Lagrange  Bay.  i\Iost  of  the  specimens  at  hand  arc  from  Broome 
however,  where  we  dredged  them  at  various  points  in  1932.  We  took  but  1 
specimen  in  1929,  when  we  did  much  less  dredging.  The  best  specimens  at  hand 
were  found  in  corals  at  Cape  Leveque;  one  of  these  is  7 mm.  across  the  disk  and 
the  arms  are  nearly  60  mm.  long.  Several  adult  specimens  from  Broome  have  very 
short  arms;  one  with  a disk  exceeding  5 mm.  has  arms  less  than  20  mm.  long. 
Critical  examinatioi\  however  shows  that  all  the  arms  have  l)een  broken  off  at 
some  time  and  the  terminal  portions  are  regenerated.  The  handsome  coloration 
of  this  species  (variegated  green  and  yellowish  white)  tends,  in  these  dry  speci- 
mens, to  one  of  two  forms;  in  one,  the  disk  is  dark  bluish-green,  with  cream-white 
chiefly  on  or  near  the  distal  part  of  the  radial  shields  and  the  arms  with  much 
bluish-green  or  dusky  green;  in  the  other,  the  disk  and  arms  are  a dull  cream- 
white,  tinged  and  marked  more  or  less  evidently,  with  a dull  green.  In  the  light 
form,  the  banding  of  the  arms  becomes  very  marked,  but  except  distall}^  is  con- 
fined to  the  upper  surface.  In  one  young  individual,  the  disk  is  speckled  with  a 
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deep  blue  and  the  banding  of  the  arms  is  deep  blue  alternating  with  dull  green, 
and  white  segments  between  the  colored  ones;  this  is  the  most  brightly  colored 
specimen  seen,  but  several  small  ones  approach  it.  The  large  specimens  from 
Cape  Leveque  are  the  dark  form  with  blue-green  only  on  the  distal  part  of  arms. 

Several  specimens  show  autotomous  division.  The  most  interesting  case  is  a 
very  small  individual  less  than  2 mm.  across  the  disk,  with  2 arms  about  14  mm. 
long  and  3 less  than  3 mm.  There  are  2 other  young  specimens,  each  with  3 
normal  arms  on  one  side  of  the  disk  and  3 much  smaller  ones  opposite.  There  is  a 
small  adult  individual,  4.5  mm.  across  the  disk,  which  seems  to  be  symmetrically 
hexamerous,  while  another  specimen  of  about  the  same  size  has  G arms  but  only 
5 pairs  of  radial  shields;  the  arm  not  supported  by  radial  shields  is  smaller  than 
the  others;  there  are  G jaws  but  they  are  not  of  eipial  size.  All  of  the  remaining 
specimens  are  symmetrically  pentamerous.  There  can  be  no  doubt  I think  that 
modesta  is  one  of  the  species  of  Ophiactis  in  which  the  normal  number  of  arms  is 
5 but  in  which  the  very  j’oung  individuals,  very  often  if  not  always,  have  G arms. 

The  24  specimens  of  modesta  at  hand  are  from  the  following  places: 

Northern  Territory:  Darwin,  near  Shell  Islands,  July,  1929.  1 small  specimen. 

Darwin,  at  Quail  Island,  July,  1929.  1 specimen,  small  and 
very  light  colored. 

Western  Australia:  Cape  Leveque,  August,  1929.  4 specimens. 

Broome,  June,  1932.  17  specimens,  adult  and  young. 

Lagrange  Bay,  September,  1929.  1 specimen,  hexamerous. 

Ophiactis  profundi  var.  novae-zel.yndiae 
Mortensen,  1924.  Vid.  Med.,  77,  p.  12S. 

A small  G-rayed  Ophiactis,  belonging  to  the  Australian  iMuseum,  is  ap- 
parently this  form.  C'omparison  with  cotypes,  sent  to  the  M.  C.  Z.  by  Dr. 
Mortensen,  shows  no  differences  of  any  significance.  Mliether  profundi  should  be 
maintained  as  distinct  from  plana  and  other  allied  forms  is  still  debatable  but 
need  not  be  discussed  here.  The  specimen  at  hand  was  taken  by  Livingstone  and 
Fletcher,  in  1922,  3-4  miles  off  Eden,  N.  8.  W.,  in  25-30  fms.  It  is  about  2.5  mm. 
across  the  disk. 

Ophiactls  resiliens 
Lym.\n,  1879.  Bull.  j\I.  C.  Z.,  6,  p.  30. 

This  characteristic  Australian  species  has  a much  wider  range  than  has 
hitherto  been  supposed.  :\Iortensen  (1924,  p.  124)  has  decided  that  0.  nomeniis 
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Farquhar,  the  New  Zealand  form,  is  not  valid  but  is  really  identical  with  that  of 
Australia.  The  present  collection  shows  that  the  range  of  resilicns  westward  is 
aromid  the  southwestern  corner  of  Australia  and  north  to  Rottnest  Island. 

The  color  in  life  is  a more  or  less  deep  greenish-gra}"  or  grayish-green  varie- 
gated with  white  or  yellowish.  This  is  well  kept  in  mau}^  dry  specimens  but  the 
dark  shades  often  disappear  or  change  to  brown  in  alcohol.  The  distal  tips  of  the 
radial  shields  are  white  or  wliitish  in  sharp  contrast  to  adjoining  dark  color  and 
this  'h’ecognition  mark^^  is  frequently  conspicuous  in  good  material.  Some  speci- 
mens are  brown  (especially  on  the  arms)  rather  than  gray  or  green.  The  banding 
of  the  arms  is  very  irregulai'  but  often  distinct,  particularly  distally  and  in  young 
iiuhviduals. 

All  of  the  specimens  at  hand  have  5 arms  and  the  smallest  specimens  with 
disks  2 imn.  or  so  in  diameter,  show  no  indication  of  autotomy.  Apparentl}" 
resilicns  does  not  have  a ()-armed  stage. 

The  40  specimens  at  hand  are  from  the  following  places: 

Lord  Howe  Island:  Neds  Beach,  in  coral  and  under  rocks,  April,  1932.  9 speci- 
mens, none  large. 

New  South  Wales:  15  miles  northeast  of  South  Head,  Port  Jackson,  75-SO  fms., 

May,  1924.  C.  W.  Mulvey  leg,  1 specimen,  loaned  by 
Australian  Museum. 

About  east  of  Ulladulla,  35^20'S  x 150*^47'E,  74  fms. 
May,  1924.  C.  W.  Mulvey  leg,  1 small  specimen,  loaned 
by  Australian  Museimi. 

Colloroy,  Long  Reef,  November,  1929.  1 specimen. 

Port  Jackson,  off  Middle  Head,  4-6  fms.,  November  21,  1929. 

14  specimens,  adult  and  young. 

Port  Jackson,  Bottle  and  Glass  Rocks,  November  27,  1929. 
2 specimens. 

Shell  Harbor,  ]May  4,  1932.  5 specimens. 

Victoria:  Port  Philip.  J.  A.  Kershaw  leg.  2 specimens,  large.  Loaned  by  Mel- 
bourne Museum. 

Western  Australia  : Great  Austrahan  Bight  western  end,  33^  lo'S  x 126^  22'  15" 

E,  90  fms.,  Feb.  23,  1930.  D.  L.  Serventy  leg.  E.  W. 
Bennett  don.  4 spechnens. 

Rottnest  Island,  Cape  Vlaming,  in  seaweeds,  February, 
1930.  Swan  and  Drummond  leg.  E.  W.  Bennett  don. 
1 large  specimen. 
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OpIIIACTIS  SAVIGNYI 

Ophiolepis  garigityi  MS'ller  and  Trosciiel,  1S42.  Syst.  Ast.,  p.  95. 

Ophiadis  sacignyi  Ljun'gman,  1SG7.  ()fv.  Kongl.  Vet.-Akafl.  Forh.,  23,  p.  323. 

The  tropicopolitan  distribution  of  this  little  oiihiuran  is  well  emphasized  by 
its  Australian  range.  From  Lord  Howe  Island  and  Port  Jack.son,  northward  to 
Torres  i^trait,  westward  to  Darwin  and  thence  southwestward  and  south  to  Cape 
Leveque,  Broome,  Dongarra  and  Rottnest  Island  — everywhere  that  collections 
were  made,  sitvigmji  could  be  counted  on  to  be  in  the  spoil.  But  from  Perth 
southward  around  Cape  Leenwin  and  eastward  to  Tasmania  and  southern  New 
South  Wales,  not  a single  individual  has  yet  been  reported. 

The  301  specimens  at  hand  were  taken  at  the  following  places,  reference 
being  made  to  any  notable  facts  in  connection  with  each  lot. 

Lord  Howe  Island:  in  and  under  patches  of  siionge  .and  in  similar  hiding  places, 

April,  1932.  90  si>ecimens.  The  largest  has  the  disk 
.5  mm.  across.  Many  of  those  about  2 mm.  across  show 
evidence  of  recent  autotomy.  Only  1 individual  has 
5 rays,  a small  specimen  a little  more  than  2 mm.  across 
disk.  IMany  of  these  specimens  are  distinctly  brown  and 
whitish  rather  than  green  and  white.  My  field  notes  say: 
‘‘Usually  very  brown  with  no  green;  all  G-armed;  none 
big;  1 adult  had  many  young  hanging  about  it.” 

New  South  Wales:  Port  Jackson,  Bottle  and  Glass  Rocks,  November  27,  1929. 

1 small  but  tyjncal  hexamerous  specimen;  very  dark 
green  coloration. 

Queensland:  Port  Curtis.  Alelbourne  Ward  leg.  3.5  specimens.  Loaned  by 
Australian  Aluseum.  This  series  ranges  from  young  ones  a 
millimeter  across  the  disk  to  large  adults  S mm.  in  diameter. 
All  the  adults  are  5-armed  but  nearly  all  those  with  disks  less 
than  3 mm.  across  are  G-armed  and  many  show  obvious  indica- 
tion of  autotomy. 

Northern  Territory:  C'oburg  Peninsula,  May  20-22,  1932.  13  specimens.  At 

Smith’s  Point,  Coral  Bay  and  Allaru  Island,  collecting 
w.as  done  and  savigntji  was  found  at  all  3 places.  My 
field  notes  say;  “they  had  the  disk  distinctly  brown  but 
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the  arms  green  and  white.”  No  really  adult  specimens 
were  collected;  the  largest  is  a S3unmetrically  7-rayed 
individual,  a little  more  than  4 mm.  across  the  disk. 
All  of  the  other  speeiniens  have  G arms,  not  a single 

5- rayed  individual  being  taken. 

Darwin,  East  Point,  June,  1929.  50  specimens,  mostly 
small,  nearly  all,  including  the  largest  (5  mm.  across 
disk),  with  6 arms. 

Darwin,  West  Point,  June,  1929.  3 hexamerous  small 

adults. 

Darwin,  dredged  in  3-6  fins,  near  Shell  Islands,  Jul}^,  1929, 
sponge  and  alcyonarian  bottom,  12  specimens,  adult 
and  young;  of  6 adults,  4-6  mm.  across  disk,  1 has  6 
arms,  the  others  5;  of  6 young,  2-3  mm.  across  disk, 
4 have  6 arms,  2 have  5. 

Darwin,  near  Leper  Station,  iNIay,  1932.  4 specimens,  2 
pentamerous  adults,  2 hexamerous  ^mung. 

Quail  Island,  west  of  Darwin,  July  7-9,  1929.  7 specimens, 
2 large  5-armed  adults,  6-7  mm.  across  disk,  4 smaller 

6- armed  adults  and  1 small  individual  with  6-arms  but 
only  5 pairs  of  radial  shields. 

Western  Australia:  Cape  Leveque,  August,  1929.  6 hexamerous  3"oung  speci- 
mens. 

Broome,  August  and  September,  1929.  10  specimens,  1 pen- 
tamerous adult  and  9 hexamerous  >^oung. 

Broome,  June,  1932.  49  specimens;  S large  pentamerous 
adults  and  3 pentamerous  young;  3S  hexamerous  speci- 
mens, mostly  young  but  a few  small  adults. 

Lagrange  Bay,  September,  1929.  3 small  specimens,  the 
largest  pentamerous  and  quite  brown. 

Dongarra.  E.  W.  Bennett,  leg.  et  don.  S specimens,  hexam- 
erous young. 

Rottnest  Island,  Cape  Vlaming,  “in  sea-weed,”  Februarj^, 
1930.  Swan  and  Drummond  leg.  E.  W.  Bennett  don. 
10  very  small  hexamerous  specimens. 
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Ophiactis  SAViGNYi  var.  LUTEA  vai\  nov. 

iSimilar  to  ordinary  saingnyi  but  strikingl}^  different  in  color.  My  field  notes 
say:  ‘‘Found  in  tide-pool  at  Quail  Island  (west  of  Darwin,  N.  T.,  July  9,  1929) 
in  a pure  white  sponge.  Anns  bright  yellow,  disk  bright  brown.  Otherwise  like 
mvigmji  of  which  it  may  be  onl}^  a color  form.  About  a dozen  specimens  found. 
Habits,  etc.  like  savigmji,'^ 

There  are  10  specimens  at  hand,  ranging  from  very  small  ones  with  disk 
about  a millimeter  across  to  the  liolot3"pe  (M.  C.  Z.  no.  5038)  a very  perfect 
adult,  4.5  mm.  across  disk,  with  arms  22  mm.  long.  The  2 smallest  have  onl}^  5 
arms,  the  others  all  have  6.  In  their  present  diy  eondition  the}"  look  like  very 
pallid,  one  might  say  bleached,  savignyi. 


Ophiactis  tricolor 

II.  L.  (^LARK,  192S.  Rec.  S.  Austral.  Mus.,  3,  p.  427. 

iV  small  brittle-star  loaned  me  b}^  the  Melbourne  Museum  provTS  to  be  an 
example  of  this  species.  It  is  only  3 mm.  across  the  disk  and  the  coloration  is 
rather  faded  but  the  red,  white  and  blue  of  the  anas  is  still  evident.  It  was  taken 
in  40  fins,  north  of  Cape  Borda,  Kangaroo  Island,  South  Australia. 


Ophiactis  acosmeta^  sp.  nov. 

Disk  3 min.,  across.  Arms  6,  about  12-14  mm.  long.  Disk  covered  with 
rather  coarse  scales  and  6 pairs  of  moderately  large,  well-separated  radial  shields; 
the  shields  in  each  pair  arc  in  contact,  if  at  all,  onl}^  at  the  extreme  distal  tips. 
Upper  arm-plates  broadl}"  fan-shaped  much  wider  than  long,  the  proximal  angle 
more  or  less  truncate,  according  to  the  degree  in  which  the  plates  are  in  contact 
with  each  other  which  is  usually  considerable;  distal  margin  a little  convex  and 
lateral  angles  slightlj^  rounded. 

Interbrachial  areas  below  well  covered  with  a few  large  scales.  First  under 
arm-plate  small,  longer  than  wide,  diamond-shaped  or  pentagonal  b}^  the  trunca- 
tion of  the  inner  angle;  second  plate  wider  than  long  with  lateral  margins  straight 
and  nearly  parallel,  proximal  margin  with  a very  slight  median  angle  and  distal 


aKO(riiriTos  = unadorned,  in  reference  (o  its  dull  color  and  lack  of  distinctive  marks. 
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margin  barely  convex;  third  plate  about  as  long  as  wide,  with  shghtly  divergent 
lateral  margins,  the  distal  margin  longer  than  the  proximal  and  more  nearly 
straight,  the  outer  corners  rounded;  subsequent  plates  wider  than  long  for  7 or  8 
plates  then  becoming  longer  than  wide,  more  or  less  squarish  or  pentagonal  with 
a proximal  angle,  with  rounded  corners,  slightly  or  not  at  all  in  contact.  Side 
arm-plates  large,  often  meeting  each  other  on  oral  side,  and  on  distal  half  of  arm, 
dorsally  also.  Arm-spines  3 in  a series,  4 on  a few  basal  segments,  the  middle  one 
largest  and  bluntest,  the  lowest  one  smallest  but  stout  at  base  and  sharp  at  tip, 
the  uppermost  (when  4 are  present,  next  to  uppermost)  longest  and  least  stout, 
about  equal  to  an  arm-segment.  Tentacle-scale  single,  of  moderate  size. 

Oral  shields  rounded  triangular  about  as  wide  as  long  or  wider;  madreporite 
not  conspicuously  larger  than  the  others.  Adoral  plates  rather  large,  the  inner 
end  narrow  and  not  quite  meeting  its  fellow  within,  the  outer  end  wide  and  meet- 
ing its  fellow  radially  on  3 arms  but  not  quite  doing  so  on  the  other  2.  Oral 
papillae  single,  small,  oval,  flat  but  thick,  attached  by  the  narrower  end  to  the 
oral  plate  just  at  the  inner  end  of  the  adoral  plate. 

Color  of  dry  specimen,  brownish-gray,  lighter  on  oral  surface;  disk  faintly 
variegated,  the  distal  ends  of  the  radial  shields  and  many  disk  scales  being  lighter 
than  the  rest  of  the  surface. 

Ilolotype,  M.  C.  Z.  no.  5045,  from  Dongarra,  Western  Australia,  E.  W. 
Bennett  leg.  et  don. 

There  are  23  paratypes  but  none  are  larger  than  the  holotype  and  nearly  all 
are  much  smaller.  Those  from  Dongarra  resemble  the  holotype  in  color  as  well 
as  structurally  but  those  from  Broome  are  much  lighter  colored  and  have  a ten- 
dency to  show  longitudinal  markings  or  cross-bands  of  dusky,  or  brown  of  some 
shade  on  the  arms.  They  show  little  diversity  in  structure  but  one  of  the  largest 
and  lightest  colored  has  the  arm-spines  a little  longer  and  more  slender  and  a very 
few  spinelets  are  present  in  the  in  ter  radial  portions  of  the  disk  nearly  all  below 
the  margin.  The  specimens  from  Port  Curtis  are  all  small  but  almost  exactly  like 
those  from  Dongarra  in  color  as  well  as  in  structure.  That  autotomy  occurs 
frequently  if  not  regularly  is  shown  by  a number  of  specimens,  3 arms  on  one  side 
being  much  smaller  than  the  other  3.  A rather  remarkable  peculiarity  is  that  in 
several  specimens,  including  one  or  two  of  the  largest,  there  are  only  5 pairs  of 
radial  shields,  although  sLx  arms  are  present  in  every  specimen. 

This  little  Ophiactis  is  very  perplexing,  it  is  so  similar  in  a general  way  to 
planoj  profundi  and  that  group  of  species.  But  when  compared  with  them,  it  is 
evident  that  there  are  obvious,  if  intangible,  differences.  The  most  noticeable 
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and  constant  is  in  the  acloral  plates  which  in  the  phina  group  are  long  and  narrow 
and  meet  fully  within^  as  is  well  shown  by  AFortensen  (1924,  p.  120).  There  is  no 
danger  of  confusing  acosmeta  with  any  other  Australian  species  of  Ophiactis. 
Apjxirently  it  may  lie  found  anywhere  on  the  tropical  coast  of  the  continent  for 
the  27  specimens  at  hand  are  from  the  following  widely  separated  localities. 

Lord  Howe  Island:  April,  1932.  1 specimen,  young  and  hence  somewhat  dubious, 
(hieensland:  Port  Curtis.  5 specimens,  all  young.  Loaned  by  Australian  Mu- 
seum. 

Western  Australia : Broome,  5-8  fms.,  June,  1932.  14  specimens,  adult  and 

young. 

Lagrange  Bay,  September,  1929.  1 young  specimen. 
Dongarra.  E.  W.  Bennett  leg.  et  don.  5 specimens,  2 adult. 
Rockingham,  Cymodocea  beds,  4-5  feet,  Feliruary  9,  1932. 
E.  W.  Bennett  leg.  et  don.  I specimen,  young. 


Opiuaitis  brevis^  sp.  nov. 

Disk,  3 mm.  iti  diameter;  arms  5,  10-15  mm.  long,  rather  stout  at  middle, 
narrower  at  base,  and  slender  distally;  careful  examination  shows  that  all  the 
arms  are  regenerating  distally.  Moreover  it  is  evident  that  the  disk  is  also  in 
process  of  regeneration;  the  one  which  had  been  shed  was  about  5 mm.  across. 
It  is  probable  that  the  arms  are,  in  a normal  individual  about  3 or  4 times  the  disk 
diameter.  Disk  covered  chiefly  by  the  very  large  smooth,  radial  shields,  which 
are  1.25  mm.  long  and  .75  mm.  wide  near  middle  or  distal  thereto;  remainder  of 
disk  covered  by  very  small  scales,  forming  a slender  column  1-3  scales  wide  in 
the  interradii,  and  with  2 scales  separating  the  inner  ends  of  the  radial  shields 
from  each  other;  most  of  the  larger  scales  carry  erect  relatively  large  but  actually 
very  small  spinelcts,  most  numerous  on  the  interradial  portions  of  the  margin. 
Upper  arm-plates  on  middle  of  arm  ellijitical  wider  than  long,  notably  thick,  with 
a finely  pebbled  or  shagreen-like  surface,  broadly  in  contact;  basally  they  are 
more  nearly  circular  or  irregular  in  shape  and  it  is  evident  that  some,  perhaps 
many,  are  being  regenerated;  distally  they  also  become  more  nearly  circular  or 
the  length  may  exceed  the  width;  a peculiar  triangulai*  white  mark  leads  to  the 
impression  that  many  distal  plates  are  themselves  triangular,  which  is  not  the 
case. 


?>rem  =short,  in  reference  to  the  short  arms  and  short  arm-spines. 
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Interbrachial  areas  below  well  covered  with  rather  large  scales.  First  under 
arm-plate  small,  more  or  less  hidden  hy  the  adoral  plates:  second  plate  largest  of 
series,  quadrilateral,  but  distal  margin  much  wider  than  proximal,  somewhat 
convex,  lateral  margins  a little  concave;  succeeding  plates  somewhat  octagonal 
with  rounded  angles,  wider  than  long,  or  width  and  length  equal  at  first,  but  soon 
becoming  longer  than  wide;  at  middle  of  arm,  the  proximal  margin  is  very  short; 
the  lateral  margins  are  of  two  parts,  straight  divergent  proximal  halves,  less 
straight  but  parallel  distal  portions;  distal  margin  of  plate  strongl}"  convex  or 
more  commonly  of  three  parts  with  rounded  angles;  near  tips  of  arms,  under 
arm-plates,  much  longer  than  wide  with  rounded  angles;  individual  diversity 
among  the  under  arm-plates  is  disconcertingly  great.  Side  arm-plates  relatively 
large  l)ut  not  meeting  either  above  or  loelow.  Arm  spines  5 or  6 in  a series;  upper- 
most longest,  somewhat  flattened,  wide  basally  but  pointed  at  tip,  about  as  long 
as  an  arm-segment;  lower  spines  successively  shorter,  stouter  and  blunter,  the 
lowest  very  blunt  about  twice  as  long  as  thick.  When  6 spines  are  present,  near 
base  of  arm,  the  series  apiiroximate  quite  closely  on  the  dorsal  side. 

Oral  shields  diamond-shaped  with  rounded  angles,  longer  than  wide; 
madreporite  largest  and  widest,  its  width  little  less  than  its  length;  the  shields  on 
either  side  of  the  madreporite  are  markedly  longer  than  wide,  while  the  remaining 
two  are  less  consj')icuously  so.  Adoral  plates  very  large,  meeting  more  or  less 
evidently  both  radially  and  interradially.  Oral  papillae  2 on  each  side,  flat  and 
wing  like,  the  outer  distinctly  larger  than  the  inner. 

Color  of  dry  specimen:  Inner  jiortion  of  radial  shields  and  many  upper  arm- 
plates,  usually  every  second  or  third,  deep  gray  or  dusky,  distal  part  of  radial 
shields  white,  disk  scales  and  many  upper  arm-plates  whitish,  often  with 
minute  dusky  dots  or  markings.  Arm-spines  pale  gray.  Arms  apparently  banded 
v'ith  dusky  especially  distally  where  the  contrast  between  white  and  dusky  arm- 
plates  is  most  marked.  Orally  white  with  distal  portion  of  arms  indistinctly 
banded  with  dusky. 

Holotype,  C.  Z.  no.  5009,  from  near  Shell  Islands,  Darwin,  N.  T.,  3-6 
fins,  July,  1929. 

This  very  interesting  little  Ophiactis  was  taken  with  a number  of  savignyi 
and  was  not  recognized  at  the  time  as  being  different.  But  when  the  specimens  of 
savignyi  from  Darwin  were  being  critically  examined  in  Cambridge,  it  was  at 
once  e\fident  that  this  specimen  was  not  even  nearly  related  to  that  species.  The 
relatively  huge  radial  shields  are  probably  due  to  the  disk  being  regenerated  but 
the  arm-plates  and  spines,  the  oral  papillae  and  particularly  the  long  oral  shields 
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and  big  adoral  plates,  combine  to  set  this  species  quite  apart  from  the  species  of 
Ophiactis  hitherto  known.  It  is  of  course  unfortunate  that  the  unique  holotype 
is  so  extensively  regenerating. 


Ophiactis  fuscolineata^  sp.  nov. 

Disk  5 mm.  in  diameter.  Anns  5,  nearly  or  quite  40  mm,  long.  Disk  covered 
by  a coat  of  numerous  scales,  smallest  near  center  and  largest  in  the  mid-inter- 
radii and  around  the  rather  large  radial  shields.  The  latter  are  each  1.2o  mm. 
long  and  .50-. GO  mm.  wide;  the  2 members  of  a pair  are  in  contact  distally  but 
diverge  considerably  and  are  separated  by  several  elongated  disk  scales.  ]\Iost  of 
the  marginal  scales  bear  slender  spinules  and  a few  disk  scales  do  also.  Upper 
arm-plates  wider  than  long,  quadrilateral,  with  distal  margin  slightly  convex  and 
much  longer  than  the  straight  proximal  side;  lateral  margins  veiy  oblique  and 
outer  corners  much  rounded;  except  at  tip  of  arm,  the  upper  arm-plates  are 
lu’oadly  in  contact. 

Intcrbrachial  areas  below  well  covered  with  scales,  many  of  which  bear 
slender  spinelets.  Under  arm-plates,  broadly  pentagonal,  or  if  they  are  in  contact, 
the  proximal  angle  is  more  or  less  truncated,  making  them  squarish;  outer  cor- 
ners rounded  and  distal  margin  lightly  concave.  Side  arm-plates  not  conspicuous. 
Arm-spines  5 in  each  series;  at  base  of  arm  a sixth  spine,  smallest  of  all,  may  be 
present  at  the  top  of  the  series;  ordinarily  the  3 uppermost  spines  are  longest  and 
most  slender,  considerably  exceeding  a segment;  the  2 lower  spines  arc  wider, 
slightly  flattened  and  blunt,  the  lowest  not  much  more  than  half  as  long  as  the 
one  above  it.  Tentacle-scale  single  and  large  as  usual  in  Ophiactis. 

Oral  shields  rounded  triangular,  wider  than  long,  the  distal  side  more  or  less 
convex,  inner  sides  lightly  concave;  madreporite  much  the  largest,  nearly  ellipti- 
cal. Adoral  plates  rather  small,  widely  separated  within  but  outer  ends  fully  in 
contact  radially.  Oral  papillae,  single,  rather  scale-like  but  thick,  truncate  or 
rounded  at  tip,  situated  at  junction  of  adoral  and  oral  plates. 

Color  of  dr}^  specimen:  disk  pale  gra}",  variegated  with  darker  and  spotted, 
notabl}^  on  radial  shields,  with  a still  darker  shade;  spinules  pale  eream-color; 
upper  arm-plates  whitisli  variegated  with  dusky;  some  plates  are  entirely  deep 
purplish-dusk}^;  an  ill-defined,  broad,  median  line  of  purplish-gray  runs  the 
length  of  the  arm,  broadening  out  to  occupy  the  whole  width  where  the  plates 


f uscoUncata  —v:iih  a dusky  line,  in  reference  to  the  characteristic  marking  on  the  arm.s. 
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are  wholly  dark,  restricted  definitely  to  middle  where  plates  are  otherwise  light; 
the  dark  upper  arm-plates  give  the  arms  the  appearance,  to  the  unaided 
eye,  of  being  regularly  banded  with  a dark  shade;  arm-spines  yellowish-white 
marked  with  dusky  near  base.  Oral  surface  yellowish-white,  with  distal  part  of 
arms  more  nearly  white  but  banded  regularly  with  dusky;  the  bands  are  due  of 
course  to  dark  colored  under  arm-plates. 

Holotype,  M.  C.  Z.  no.  5047,  from  Broome,  5-8  fms.,  June,  1932. 

This  seems  to  be  a common  brittle-star  on  the  northern  coast  of  Australia  as 
there  are  35  paratypes  from  Ih’oome,  28  from  Darwin  and  Quail  Island  and  1 
from  Allaru  Island,  off  Poi‘t  Essington.  Although  superficially  like  savignyi  and 
easily  mistaken  for  it  in  the  field,  it  is  distinguished  at  once  by  the  upper  arm- 
plates  and  other  structural  details.  To  modesfa  also  it  bears  some  resemblance  but 
on  careful  examination  is  found  to  differ  in  almost  ev^ery  feature.  Apparently 
fnscolineataj  unlike  savig?iyi  and  modesUij  has  no  6-armed  form  and  does  not 
reproduce  by  autotomy.  All  of  the  present  series,  of  all  sizes,  including  very  small 
ones,  have  5 arms. 

There  is  considerable  diversity  of  color  in  this  large  series,  depending  chiefly 
on  the  amount  of  yellowish-white  and  the  degree  to  which  the  yellow  tint  is 
present.  The  banding  of  the  arms  and  the  mid-dorsal  line  are  naturally  more 
striking  in  the  case  of  light-colored  specimens.  Occasionally  there  is  an  individual 
with  very  little  light  color  and  then  the  dusky  line  and  bands  on  the  arm  do  not 
show  up  well. 

The  65  specimens  at  hand  are  from  the  following  places : 

Xorthern  Territory : Coburg  Peninsula,  Allaru  Island,  May  22,  1932.  1 speci- 
men, young. 

Darwin,  June  13,  1929.  1 specimen,  young.  The  first 

echinoderm  we  collected  in  Australia  in  1929! 

Darwin,  East  Point,  June-July,  1929.  13  specimens,  small 
adults  and  young. 

Darwin,  West  Point,  June,  1929.  7 specimens,  small 

adults  and  young. 

Quail  Island,  July,  1929.  7 specimens,  young. 

Western  Australia:  Broome,  August-September,  1929.  7 specimens,  small 

adults  and  young. 

Broome,  June,  1932.  29  specimens,  adult  and  young. 
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Ophiactis  laevis^  sp.  nov. 

Disk  o lum.  in  diameter,  bulging  slightly  in  the  interraclii.  Arms  5,  inod- 
ei  ately  stout  at  l>ase,  attenuate  distally,  15-20  min.  long.  Disk  covering  a notal)!}^ 
smooth  coat  of  small  irregular  plates,  rounded  or  with  rounded  angles,  not  over- 
lapping but  laid  together  like  a pavement;  there  are  apparently  about  500  of 
these  plates  on  tlie  upper  surface  of  disk;  they  are  mostly  about  .20  mm.  in  dia- 
meter but  a few  are  twice  tliat  size  and  many  are  mucli  smaller.  Radial  shields 
very  small,  about  half  a millimeter  long  and  a trifle  more  than  half  tliat  in  width: 
the  two  of  a pair  distinctly  separated  from  each  other  except  at  tlie  distal  end. 
Upper  arm-plates  distally,  fan-shaped  with  proximal  angle  more  or  less  truncate 
and  lateral  angles  rounded;  proximally  they  are  more  and  more  in  contact  so  that 
at  base  of  arm  they  are  nearly  elliptical,  about  twice  as  wide  as  long,  the  proxi- 
mal margin  straight  and  shorter  than  the  convex  distal  side. 

Interbrachial  areas  below,  closely  covered  with  small  scales,  more  inclined 
to  overlap  than  on  disk.  Under  arm-plates  scjuarish  with  rounded  corners,  lateral 
margins  a little  concave,  ])roximal  and  distal  margins  straight  or  convex.  On 
many  plates  the  proximal  margin  shows  an  angle  pointing  towards  base  of  arm, 
so  the  plate  is  distinctly  pentagonal;  there  is  much  individual  diversity  among 
the  plates,  some  are  wider  than  long,  others  are  longer  than  wide;  for  the  most 
part  they  are  little  or  not  at  all  in  contact  with  each  other.  Side  arm-plates  rather 
small.  Arm-spines  usuall}^  3 in  a series,  the  middle  one  distinctly  longest  and  ex- 
ceeding the  segments,  the  upper  one  more  slender,  the  lowest,  shortest  and 
relatively  stoutest ; on  basal  .segments  of  arm  a fourth  spine  is  present  at  the  upper 
end  of  the  series,  but  it  is  smaller  than  the  one  below  it.  Tentacle-scale  single, 
relatively  very  large. 

Oral  shields  diamond-shaped,  a little  wider  than  long;  inner  angle  rather 
acute,  lateral  more  rounded,  distal  more  or  less  truncate;  inadreporite  larger  than 
the  others,  with  length  and  breadth  nearly  equal.  Adoral  plates  moderately 
large,  nearly  twice  as  long  as  wide,  almost  meeting  both  within  the  oral  shield  and 
radially  but  not  actually  in  contact.  Oral  papilla  single,  very  large  and  wing- 
shaped,  occupying  nearly  the  whole  inner  edge  of  the  adoral  plate  to  which  it  is 
attached;  if  closed  down  fiat,  the  two  in  each  mouth  angle  would  overlap  and 
clo.^e  the  whole  angle,  except  clo.se  to  the  teeth. 

Color  of  dry  specimen,  essentially  the  same  as  in  life:  disk  purplish-rose  color 


^ laeviff  =Bxnoo\h,  in  reference  to  the  very  smooth  disk  covering. 
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with  half  a dozen  small  and  irregular  patches  of  white;  arms  purplish-dusky, 
variegated  with  hghter  shades;  some  isolated  upper  arm  plates  on  basal  half  of 
arm  nearly  white  and  a very  few  reddish-brown;  arm-spines  on  liasal  part  of  arm 
white,  distally  more  or  less  dusky.  Interbrachial  areas  below,  rose-color  becoming 
whiter  proximally  and  quite  white  where  they  adjoin  the  mouth  frame  and  basal 
part  of  the  arms  which  are  white.  Under  arm-plates  beyond  the  fii’st  2 or  3, 
become  variegated  with  dusky  (at  first  very  faintly)  and  on  distal  part  of  arm, 
here  and  there,  with  reddish-brown. 

Holotype,  M.  C.  Z.  no.  5055,  from  Koombana  Bay,  Bunbury,  W.  A.,  5-S 
fms.  October  26,  1929. 

This  handsome  and  unusual  Ophiactis  seems  to  be  common  in  Koombana 
Bay,  as  we  took  IS  specimens  during  our  morning’s  dredging.  Professor  Bennett 
has  sent  another  which  he  took  at  Bunbury  in  January,  1930.  That  the  species 
occurs  along  the  Western  Australian  coast  for  a long  distance  is  attested  by  2 half 
grown  specimens  which  Professor  Bennett  took  at  Doiigarra.  Unfortunately  the 
striking  rose  color  of  the  disk  is  not  always  present;  one  of  the  Dongarra  speci- 
mens shows  no  trace  of  it  but  has  the  disk  gray  and  white;  one  of  the  largest 
Bunbury  specimens  has  the  disk  almost  white  in  sharp  contrast  to  the  vaariegated 
arms,  which  show  many  traces  of  brownish-red;  another  large  specimen  has  the 
disk  gray  and  white;  in  many  specimens  the  variegation  of  the  disk  with  whitish 
is  more  marked  than  in  the  holotype;  in  one  specimen  the  disk  is  prettily  varie- 
gated with  red,  white  and  dusk^a  Aside  from  color,  these  specimens  show  little 
diversity  though  the  radial  shields  are  often  larger  and  more  conspicuous  than  in 
the  holotype. 

This  is  a very  distinct  species  of  Ophiactis,  easily  recognized,  even  when  the 
rose  color  is  wanting,  by  the  disk  covering  and  the  remarkal)ly  large  oral  papillae. 
It  is  strange  that  Michaelscn  and  Hartmeyer  seem  to  have  taken  no  specimens  in 
Koombana  Bay,  where  they  did  some  dredging,  but  they  found  one  small  speci- 
men at  Fremantle  and  a second  still  further  north  at  Geraldton.  Koehler  (1907) 
found  these  two  young  individuals  perplexing  but  finally  identified  them  with 
Ophiactis  liitkeni  Marktanner-Turneretschcr.  He  even  liorrowed  the  types  of 
that  species,  4 small  specimens  from  Fernando-Po,  and  compared  the  Australian 
specimens  with  them.  Unfortunately  these  types  are  all  very  small,  and  probably 
immature  and  Koehler’s  specimens  of  laevis  were  also  only  half-grown;  the  latter 
however  showed  the  distinctive  coloration,  which  permits  of  no  doubt  as  to  the 
species  Koehler  had  in  hand.  He  himself  mentions  the  color  as  one  of  the  three 
differences  which  he  noted  between  his  specimens  and  liitkeni j the  others  being  in 
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the  scaling  of  the  disk  and  in  the  surface  of  the  upper  arm-plates.  He  makes 
the  curious  suggestion  that  the  fmer  disk-scaling  in  the  African  specimens  might 
he  because  they  were  smaller  than  those  from  Australia,  overlooking  the  fact  that 
in  ophiurans  the  disk  scales  increase  in  number  and  decrease  (relatively)  in  size 
with  growth.  Comparison  of  young  laevis  from  Bunbiiry  with  ■Marktanner- 
Tunieretscher’s  photographs  of  lutkcni  shows  that  the  difierence  in  the  oral 
papillae  is  so  great,  it  is  hard  to  understand  how  Koehler  could  have  made  the 
identification  he  did. 


Ophiodaphxe  materxa 
Koehler,  1930.  Vid.  iMecl.,  89,  p.  129. 

A perfect  specimen  of  Ophiodaphne  was  dredged  in  5-8  fms.  of  water  near 
Broome,  in  June,  1932.  As  iMortensen’s  specimens  from  the  Kei  Island  were  taken 
at  a depth  of  245  meters,  it  seemed  possible  that  the  Broome  specimen  might 
represent  a second  species  of  this  extraordinary  genus.  It  is  onlv  3 min.  across  the 
disk  and  the  arms  are  but  12  mm.  long;  the  color  is  very  light,  an  almost  uniform 
brownish-white.  Careful  comparison  with  Koehler’s  figures  and  description  shows 
so  close  an  agreement  that  it  liardl}^  seems  justifiable  to  base  a second  species  on 
this  single  specimen.  The  only  noteworthy  difference  is  in  the  arm-spines,  of 
which  Koehler  says  there  are  four.  The  present  specimen  has  5 and  sometimes  6 
spines  not  only  on  some  basal  arm-joints  but  out  beyond  the  middle  of  the  arm. 
Koehler’s  photographs  do  not  permit  any  accurate  count  of  arm-spines,  but  they 
give  the  impression  of  more  than  4 on  many  segments.  Dr.  Mortensen  kindly 
reexamined  the  specimens  in  Copenhagen  and  found  5 arm-spines  near  base  of 
arms.  He  then  generously  sent  a paratype  to  the  iM.  C.  Z.  It  is  5 mm.  across  the 
disk  and  has  a young  one  clinging  closely  to  the  oral  side.  No  young  individual 
was  associated  with  the  Broome  specimen,  as  they  generally  were  with  Morten- 
sen’s,  but  of  course  a single  instance  proves  nothing  as  to  the  habits  of  the  West- 
ern Australian  Ophiodaphne.  The  only  notable  difference  between  the  two 
specimens  before  me  is  in  the  disk  covering,  which  is  perfectly  smooth  and  flat, 
and  composed  of  very  small  scales,  in  the  one  from  Bi’oome  while  the  Kei  Island 
specimen  has  the  disk  scales  coarser  and  the  disk  surface  rather  rough.  But  this 
may  well  be  only  an  age  difference,  for  the  Keian  specimen  is  nearly  twice  as 
large  as  the  Australian. 
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OPHIOTRICHIDAE 
Ophiothrix  acestra 

H.  L.  Clark,  1909.  Mem.  Austr.  Mus.  4,  p.  544. 

A few  typical  specimens  of  this  species  are  at  hand.  One  was  dredged  in  Port 
Jackson,  off  ^Middle  Head,  4-6  fins.,  November  21,  1929  and  is  notable  only  for 
its  fine  color.  The  spiiuilation  of  disk  (6  mm.  across),  the  form  of  the  upper  arm- 
plates,  the  character  of  the  arm-spines  are  all  typical.  The  color  is  a deep  dusky 
green,  slightl}^  variegated  on  the  upper  arm-plates  and  near  the  disk  margin  with 
whitish;  the  long  disk  sj)ines  are  white  or  pale  green;  the  arm-spines  are  glas.sy, 
tinged  or  margined  with  greenish  or  dusky. 

A specimen  collected  among  coral  rock  fragments  at  Shell  Harbor,  N.  S.  W., 
May  4,  1932,  is  a little  larger  (7  mm.  across)  than  the  Port  Jackson  specimen  and 
darker  colored;  the  disk  dark  brownish-dusky  and  all  the  spinelets  and  spines 
are  tinted  with  purplish-brown  rather  than  green;  but  on  the  upper  arm-plates, 
which  are  longer  and  more  rounded  distally  than  is  typical  tliere  is  a distinct 
green  tinge.  Another  large  specimen  from  ^J3etween  tides^^  at  Shell  Harbor, 
loaned  by  the  Australian  Museum,  is  notable  for  a distinct  black  line  along  the 
upper  side  of  the  arm,  such  as  occurs  in  0.  stelUgcra  forma  atrolineata  (see  p.  274). 
But  in  acestra  the  line  does  not  become  white  near  the  tip  of  the  arm. 

The  remaining  specimens  (7  young  individuals)  were  collected  by  Mr.  ]\lel- 
bourne  Ward  at  Port  Curtis,  Queensland,  and  loaned  by  the  Australian  ^Museum. 
They  have  the  disks  2.5  to  5.5  mm.  across  with  the  characteristic  long,  slender 
spines  scattered  thereon  and  the  o^'erlapping  diamond-shaped  or  pentagonal 
upper  arm-plates.  The}"  agree  very  well  with  each  other  in  color  but  are  very  dif- 
ferent from  the  New  South  Wales  specimens  as  they  ha^'e  the  disk  gray  or  pale 
lavender-blue  with  the  distal  edges  of  the  radial  shields  white  and  the  long  spines 
colorless  or  whitish.  The  upper  arm-plates  are  variegated  with  purplish-red,  gray 
of  various  tints  and  whitish;  the  arm-spines  are  glassy  often  tinged  with  pur- 
plish-red. 


Ophiothrix  caespitosa 
Lyman,  1879.  Bull.  M.  C.  Z.,  6,  p.  53. 

Tills  is  a common  Ophiothrix  on  the  southern  coasts  of  Australia  and  it  is 
interesting  to  find  that  the  range  extends  up  the  coast  of  Western  Australia  at 


272 


memoir:  museuai  of  comparative  zoology 


least  as  far  as  Dongarra.  Some  years  ago  (192S,  p.  430)  I was  in  doubt  whether 
caespitosa  and  aecstra  were  really  different  forms,  but  the  material  in  the  present 
collection  gives  no  difliculty.  All  of  tlie  accstra  have  slender  disk  spinelets  and 
spines  and  the  up])er  arm-plates,  if  not  actually  longer  than  broad  have  the 
distal  margin  eons})icuously  produced.  In  eucs/aVesa  on  the  other  hand,  the  disk 
spinelets  are  tliick  and  stumi)y,  often  conspicuously  so,  the  disk  spines  waiiting 
or  if  present  ratlier  stout  and  thorny,  and  tlie  upper  arm-plates  much  wider 
than  long,  with  the  distal  margin  little  or  not  at  all  produced. 

There  are  42  specimens  of  eaespUosa  at  hand  from  the  following  localities 
chiefly  in  southwestern  Austrrdia: 

Xew  South  Wales:  Port  Jackson,  off  ^Middle  Head,  4-G  fms.,  Xovemt)er  21, 

1929.  2 specimens,  large  adults. 

Western  Australia:  Bunkers  Bay,  January,  1930.  E.  W.  Bennett  leg.  et  don. 

S specimens,  young.  One  is  notable  for  a broad,  blackish 
stripe  running  along  the  upper  side  of  each  arm,  in  sharp 
contrast  to  the  general  very  light,  nearly  white,  color. 
X^one  of  the  other  specimens  show  even  a trace  of  a longi- 
tudinal stripe. 

Bunbury,  Koombana  I>ay,  5-S  fms.,  October  20,  1929.  13 
specimens,  small  adults  and  young. 

Rockingham,  jetty  piles,  Feb.  9,  1932.  E.  W.  Bennett  leg. 
et  don.  4 specimens,  adult. 

Fremantle,  near  (Jarden  Island,  2-3  fms.,  October  14,  1929. 
G specimens,  adults,  very  diverse  in  color  and  spinula- 
tion. 

Rottnest  Island,  cove  at  northeastern  end,  Oetober  19,  1929. 
2 specimens,  very  young. 

Dongarra.  E.  W.  Bennett  leg.  et  don.  7 specimens,  adult 
and  young.  The  adults  are  small  and  very  light  colored, 
almost  white;  they  may  liave  been  bleached  in  preserv- 
ing; in  one  the  disk  covering  is  typical,  but  in  the  other 
the  thorny  stumps  are  so  low  as  to  be  almost  little 
granules;  under  considerable  magnification,  it  can  be 
seen  that  they  are  short  cylinders  crowned  with  4 or  o 
perfectly  erect  delicate  points  around  the  margin. 
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Ophiothrix  exigua 


Lyman,  1S74.  Bull.  ]\I.  C.  Z.,  3,  p.  230. 

Tliis  little  Ophiothrix  seeins  to  range  over  the  whole  coast  line  of  tropical 
Australia.  It  is  obviously  a near  relative  of  eaespitosaj  acesira  and  stelUgera  but 
the  characteristic  under  arm-plates  will  always  serve  as  a recognition  mark.  The 
radial  sliields  are  more  completely  covered,  as  a rule,  than  in  its  near  relatives, 
and  the  absence  of  spines  on  the  disk,  the  usual  lack  of  a continuous  stripe  on  the 
arm,  the  shape  of  the  upper  arm-plates,  and  the  close  approximation  of  the  arm- 
spines  dorsally  at  the  base  of  the  arm,  are  additional  features  which  help  to 
distinguish  exigua.  Nevertheless  perplexing  specimens  occur  and  the  possil^ility 
of  h}d)ridization  — the  last  resort  of  the  puzzled  taxonomist  — cannot  be  denied. 

At  Darwin,  where  we  first  met  with  exigua,  its  difference  from  stelUgera 
was  observed  when  the  specimens  were  taken.  field  notes  say:  '‘F rom  sponges, 
near  the  Shell  Islands,  July  15.  Disk  closely  covered  (including  radial  shields) 
with  low  thorii}^  stumps;  pale  violet  blue.  Upper  arm-plates  transversely  dia- 
mond-shaped, the  boundary  of  each  more  or  less  clearly  outlined  in  white  — at 
least  the  distal  boundar}^  finely  speckled  with  bluish.  No  longitudinal  lines 
whatever.^’  The  violet  coloration  is  often  replaced  by  shades  of  pink  or  brown 
or  even  by  cream-color;  there  is  very  great  diversity.  And  there  may  be  a 
longitudinal  fine  on  upper  side  of  arm! 

There  are  101  specimens  of  exigua  at  hand  taken  at  three  widel}"  separated 
points. 

Queensland;  Port  Curtis,  off  Gatecomb  Head,  9-12  fins.  Ward  and  Boardman 
leg.  4 specimens. 

Port  Curtis.  Melbourne  Ward  leg.  75  specimens.  These  two  lots 
were  loaned  b}^  the  Australian  Museum. 

Northern  Territory:  Darwin,  near  Shell  Islands,  3-6  fins.,  Jul}^,  1929.  14  speci- 
mens, adult  and  young. 

Western  Australia:  Broome,  June,  1932.  8 specimens,  adult  and  young. 


Ophiothrix  stelligera 


Lyman,  1S74.  Bull.  M.  C.  Z.,  3,  p.  237. 

This  is  the  common  Ophiothrix  of  the  tropical  coasts  of  Australia  ranging  as 
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far  south  as  Bunburyi  on  the  western  side.  It  occurs  in  large  numbers  on  suitable 
bottom  in  shallow  water.  It  prefers  a bottom  covered  with  sponges,  aleyonarians, 
ascidians,  etc.  and  is  jiartieularly  apt  to  be  associated  with  sponges,  the  colors  of 
which  seem  to  ha\'e  a notable  effect  on  those  of  the  opbiurans.  It  is  the  most 
diversified  in  color  of  any  Australian  brittle  star  and  rarely  are  two  specimens 
exactly  alike.  Vermilion  red  specimens  are  common  and  very  noticeable  — 
generally  in  association  with  red  sponges.  But  under  all  conditions  and  regardless 
of  other  color  features,  stelligera  alwajs  has  a longitudinal  line  on  the  upper  side 
of  the  arm.  Typically  this  line  is  white,  bounded  on  each  side  by  a very  narrow 
colored  line.  Often  the.se  colored  lines  become  wider,  coalesce  and  blot  out  the 
white,  and  thus  the  white  line  is  replaced  by  a colored  line,  often  bright  yellow  or 
\'crmilion  red  but  not  infrequently  black.  No  matter  however  what  the  color  of 
the  line  may  be,  if  the  arm  is  uninjured  it  will  be  discovered  that  at  the  growing 
tip  of  the  arm  the  typical  white  line  is  present  and  the  transition  from  white  to 
color  may  be  easily  traced.  This  stripe  on  the  upper  side  of  the  arm  is  the  best 
specific  character  which  stelligera  possesses. 

There  is  no  doubt  that  aeestra,  caespitosa  and  stelligera  are  very  much  alike; 
the  upper  arm-plates  of  eaespitosa  are  distinctive  and  the  under  arm-plates  of 
aeestra  arc  different  from  those  of  stelligera.  Nevertheless,  these  two  last  species 
would  often  be  hard  to  distinguish  were  it  not  for  stelligera’s  arm-stripe.  There 
are  two  forms  of  stelligera  that  may  for  convenience  be  gi\cn  names.  Both  occur 
at  Broome  and  .arc  Iiy  no  means  rare.  They  look  so  unlike  that  only  careful 
examination,  particularly  of  the  growing  tips  of  the  arms,  convinces  one  they  are 
identical.  In  one,  the  ground  color  of  the  disk  is  a dull  dusky  purple;  the  arms  are 
a similar  shade  but  the  uppei-  arm-plates  are  somewhat  variegated  and  the  arms 
usually  ap{)car  more  or  less  distinctly  banded;  the  stripe  on  the  arm  is  white 
bounded  by  dark  lines.  This  form  may  appropriately  be  called  atra  (Holotype 
M.  C.  Z.  no.  5081);  it  occurs  usually  in  very  dark  colored  oi-  purple-sponges.  In 
the  other  form  the  disk  and  arms  are  usually  very  light,  nearly  white,  but  rarely 
gray,  reddish  or  ]nirplish;  the  stripe  on  the  arm,  except  far  out  distally,  is  very 
dark,  (.leeji  brown,  dark  purple,  dark  green,  or  black.  This  form  may  appro- 
priate!}' be  called  atrolimata  (Holotype,  M.  C.  Z.,  no.  5085). 

The  large  sei  ies  of  stelligera  at  hand  consists  of  291  specimens  from  the  fol- 
lowing places. 

More  or  le.ss  typical  stelligera,  257  specimens. 

‘ Koehler  (1907,  p.  253)  records  it  fronr  Koombana  Bay,  at  this  point,  but  I cannot  avoid  the  feel- 
ing  that  his  material  was  really  caespitosa. 
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Xortherii  Territory:  Darwin,  dredged  near  jetty,  6-8  fins.,  July  4,  1929.  2 

specimens,  3miing. 

Darwin,  dredged  near  Shell  Islands,  3-6  fms.,  July,  1929. 

50  specimens,  adult  and  }T)ung. 

Darwin,  dredged  near  Leper  Station,  ^lay  25,  1932.  24 
specimens,  adult  and  young. 

Western  Australia:  Cape  Leveque,  August,  1929.  15  specimen.s,  adult  and 

young. 

Broome,  August-September,  1929.  32  specimens,  adult  and 
young. 

Broome,  June,  1932.  125  specimens,  adult  and  ^a^ung. 
Fremantle,  Cit^^  Beach,  September,  1930.  1 specimen, 

adult.  Loaned  b}"  Perth  Aluseum. 

Exact  locality  unknown.  7 specimens,  >^oung. 

Forma  u/ra,  20  specimens. 

Western  Australia:  Broome,  August-September,  1929.  5 specimens,  adult. 

Lagrange  Bay,  September,  1929.  7 specimens,  adult. 
Broome,  June,  1932.  9 specimens,  adult  and  young. 

Forma  atrolineata , 14  specimens. 

Western  Australia:  Broome,  August,  1929.  1 specimen,  adult. 

Broome,  June,  1932.  12  specimens,  adult  and  young. 
Fremantle,  Cottlesloc  Beach,  in  a sponge.  1 specimen,  adult. 
Loaned  by  Perth  Museum. 


LiSSOPHiOTHRix^  gen.  nov. 

Disk  covered  with  small  well  separated  radial  shields  and  numerous  thin, 
rounded  plates  or  scales  among  which  the  centrodorsal  is  easil}^  seen;  there  are  no 
granules,  stumps  or  spinelets  borne  b}^  the.se  plates  or  on  the  radial  shields.  In 
the  interradial  areas  at  the  margin  of  the  disk  and  below  are  a few  plates  bearing 
relativel}"  high  slender  bifid  or  trifid  stumps.  Under  arm-plates,  kidney-shaped. 
Upper  arm-plates  nearly  as  long  as  wide  with  a marked  distal  angle.  Arm-spines 
very  slender,  blunt,  sparsely  but  markedly  thorny".  Otherwise  as  in  Ophiothrix. 

GenotjqDe,  Lissophiothrix  ddicata  sp.  nov. 

This  is  a moiiot3^pic  genus  of  doubtful  validit3",  but  the  contained  species 


\l(7 (70$  —smooth -{-Ophiothrix,  in  reference  to  the  smooth  disk. 
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cannot  properly  be  associated  with  the  forms  grouped  in  Ophiotrichoides,  its 
entire  facies  and  relationships  are  so  wholly  different.  It  is  clearly  most  nearly 
related  to  Ophioihrix  cxigua  with  which  it  is  found,  and  its  status,  in  the  light  of 
its  association  with  that  species,  will  be  discussed  beyond  after  the  deseription  of 
the  type  species.  It  may  be  mentioned  here  that  even  the  youngest  specimens  of 
Lissophiothrix  show  no  liint  of  an  Ophiopteron-stage.  In  this  the}"  arc  very 
different  from  Ophiotrichoides  l)ut  resemble  Ophiothrix  exigucu 


Lissophiothrix  delicata^  sp.  nov. 

Disk  5 mm.  in  diameter,  arms  rather  more  than  25  min.  long.  Disk  very  flat 
and  smooth,  covered  with  rather  numerous,  thin,  rounded  scales  among  which  a 
circular  centrodorsal  plate  is  evident;  there  are  no  spinelets  or  other  outgrowths 
on  the  scales.  Radial  shields  relatively  small,  much  longer  than  wide,  thin  and 
smooth,  the  two  well  separated  by  several  series  of  scales.  In  each  interradial 
area,  outside  the  disk  scales  are  a number  of  scales,  each  of  which  carries  a 
relatively  long  trifid  stump  or  spinelet.  Upper  arm-plates  pentagonal  or  rhom- 
boidal  with  the  proximal  angle  truncated,  about  as  wide  as  long  or  a little  wider; 
on  the  distal  part  of  the  arm  they  become  longer  than  wide  but  they  seem  to 
remain  in  contact  with  each  other  to  the  very  tip. 

Interbrachial  areas  below  covered  with  a thin  naked  skin  but  near  the 
distal  margin  there  are  15-20  minute  scales,  each  carrying  a relatively  long 
slender  trifid  stump  or  spinelet.  Under  arm-plates  kidney-shaped,  much  wider 
than  long,  the  distal  margin  deeply  concave,  the  proximal  almost  as  markedly 
convex;  near  tip  of  arm,  the  plates  become  longer  than  wide  but  they  are  fully  in 
eontaet  throughout. 

Arm-spines  G,  very  slender,  very  slightly  curved,  blunt,  sparsely  but  con- 
spicuously thorny,  the  third  from  top  longest,  more  than  twice  the  arm-width; 
they  are  longest  on  segments  S-20,  quite  short  on  segment  4 and  earlier  ones, 
gradually  decreasing  in  length  from  segment  20  to  tip  of  arm.  The  series  on  first 
two  segments  distal  to  radial  shields  approximate  rather  closely  on  dorsal  side  of 
arm.  Tentacle-scale  wanting  on  first  arm-pore,  small  and  scale-like  on  second, 
spiniform  and  rather  conspicuous  thereafter.  Lowest  arm-spine  modified  to  form 
a relatively  large  comb  with  4 long  slender  teeth,  mueh  like  Koehler’s  figure 
(1922,  pi.  98,  fig.  4b)  of  the  same  spine  in  Ophioihrix  exigiia. 


* = delicate,  in  reference  to  the  fragile  character  of  this  little  species. 
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Oral  sliields  somewhat  pentagonal  with  corners  rounded,  very  much  wider 
than  long;  distal  side  short;  proximal  angle  well-marked  though  blunt,  proximal 
sides  concave;  madreporite,  much  the  largest,  with  proximal  angle  wide  and 
rounded.  Adoral  plates  large,  l^dng  against  the  concave  inner  sides  of  the  oral 
shield  and  nearly  (or  quite)  meeting  within;  at  the  other  end  they  are  separated 
by  the  first  under  arm-plate  but  send  a projecting  angle  down  between  the  oral 
shield  and  the  arm.  Color  of  dry  holot^qDe,  almost  white;  to  the  unaided  eye  it 
has  a gray  tinge;  under  the  lens,  there  is  a distinctly  yellowish  tinge  on  the  central 
area  of  the  disk.  Other  specimens  from  Broome  are  similar  but  in  2 there  is  a 
large  dark  bluish  area  at  the  center  of  the  disk  and  several  individuals  are  dis- 
tinctly gray  and  white.  Material  from  Darwin  is,  excepting  one  light  colored 
specimen,  definitely  gray  or  green  variegated  or  marked  with  white;  in  2 or  3 
cases  a pair  of  longitudinal  green  lines  run  along  the  upper  surface  of  the  arm 
with  a white  stripe  between;  in  other  specimens  indications  of  such  line,  more  or 
less  broken  up  at  each  joint,  can  be  distinguished. 

Holot}q^e,  M.  C.  Z.  no.  50SS,  dredged  at  Broome,  June,  1932. 

This  little  Ophiothrix  occurring  both  at  Darwin  and  Broome  is  most  per- 
plexing. In  everything  excej)t  the  disk  covering,  it  is  so  similar  to  Ophiothrix 
exigua  Lyman  that  were  the  disk  covered  with  thorny  stumps,  the  specimens 
would  be  referred  to  that  species  without  a moments  hesitation.  But  the  34 
specimens  at  hand  have  no  thorii}^  stumps  and  the  scaling  of  the  disk  is  so  deUcate 
and  smooth  it  is  beyond  ciuestion  that  their  absence  is  not  artificial  or  accidental. 
Moreover  the  radial  shields  are  narrower  and  more  widely  separated  than  in 
exigua  and  the  arm-spines  are  slightly  longer  and  more  slender  than  in  that 
brittle-star.  Comparison  with  the  large  series  of  exigua  at  hand  from  tropical 
Australia,  shows  that  these  more  or  less  obvious  differences  are  not  associated 
with  age  for  young  individuals  of  exigua  with  disks  only  2 mm.  across  have  the 
thorny  stumps  covering  the  whole  dorsal  side.  Nor  is  there  any  notable  in- 
dividual diversitj"  in  the  exiguas  at  hand  in  the  density  of  the  covering  of  stumps. 
On  the  other  hand  the  specimens  of  delieaia  have  the  disk  surface  so  perfectly 
smooth,  it  is  hard  to  beheve  that  sueh  a feature  has  no  significance.  The  possi- 
bility that  the  differences  between  the  two  forms  may  be  due  to  sex  deserves  some 
consideration  but  there  is  no  evidence  at  hand  to  justify  the  suspicion. 

Like  exigua  and  sielligera,  delieaia  lives  in  and  among  sponges,  or  among 
rock  fragments,  bryozoa  and  corals,  in  shallow  water  (3-S  fms.).  Unfortunately 
the  exigencies  of  our  crowded  field  work  did  not  permit  a critical  study  of  the  re- 
lation of  delieaia  to  the  other  two  species  in  life  but  my  field  notes  at  Darwin  say 
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of  this  perplexing  form:  ^^Like  Ophiothela,  5 rays,  smooth  disk.  Green.  An  odd 
and  very  interesting  species,  many  specimens  but  mostly  very  small  — largest 
only  4 mm.  across.”  Whether  exigua  was  taken  at  the  same  time  and  place  is  not 
clear.  It  may  be  worthy  of  note  however  that  among  the  79  exigmis  at  hand 
from  Port  Curtis,  Queensland,  no  dclicatn  u'cre  found.  At  Broome,  deUcatawv^^ 
not  taken  in  1929,  hui  in  1932  a number  were  dredged.  None  howe\'cr  were  green 
as  at  Darwin.  It  is  probable  that  this  is  due  to  the  difference  in  the  character  of 
the  bottom.  The  light  color  and  considerably  larger  size  of  the  Broome  speci- 
mens makes  an  evident  but  unimportant  difference  in  the  appearance  of  the  two 
lots.  A single  one  of  the  specimens  from  Broome,  slightly  smaller  than  the 
holotype,  has  the  thorny  stumps  of  the  interradial  areas  extending  inward  on  to 
the  disk  but  greatly  reduced  in  size  and  sparsely  distributed.  This  perplexing 
individual  may  easily  be  disposed  of  as  either  a hybrid  or  an  extreme  variant,  but 
it  throws  no  light  on  the  status  of  the  species. 

The  34  spceimens  of  dcUcata  at  hand  are  contained  in  the  following  lots: 
Northern  Territory : Darwin,  near  Shell  Islands,  3-()  fms.,  July  24,  1929.  IS 

specimens,  small  and  mostly  young. 

Western  Australia:  Broome,  5-S  fms.,  June,  1932.  IG  specimens,  chiefly  adults. 


MACROPHIOTHRIX^  gen.  n()^^ 

Disk  large,  more  or  less  soft  and  puffed  in  living  specimens,  flat  in  dry  ones, 
with  large,  triangular  radial  shields  arranged  in  conspicuous  pairs;  a more  or  less 
dense  coat  of  low  tliorny  stumps  or  granules  covers  the  disk  and  part  or  all  of  the 
radial  shields  as  well.  Arms  usually  very  long,  at  least  9 10  x disk  diameter  or 
more,  even  up  to  20  x,  (rarely  in  adults  only  G-7  x),  flattened,  with  upper  arm- 
plates  short  and  wide,  broadly  in  contact.  Arm-spines  G-9  in  a series  (at  least  on 
basal  segments),  flat,  blunt  or  at  least  not  acute,  moi*e  or  less  finely  thorny  but 
not  conspicuously  so,  ttie  second  or  third  from  the  top  usually  longest,  about  equal 
to  width  of  arm  or  somewhat  longer;  as  a rule  the  long  arm-spines  stand  out  hori- 
zontally, more  or  less  at  right  angles  to  arm.  Arm-spines  of  the  first  4-G  arm- 
segments  usually  more  or  less  reduced  in  size. 

Genotype,  Ophiura  longipcda  Lamarck. 

For  years  the  genus  Ophiothrix  has  demanded  subdivision  but  the  difficulty 
of  doing  it  properly  is  so  obvious,  the  attempt  has  been  steadfastly  avoided 


^ HaKpos  4- Ophiothrix,  in  reference  to  the  very  long  arras. 
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hitherto.  Now,  however,  faeed  with  the  task  of  identifying  more  than  25  Austra- 
lian species,  of  whieh  nearh^  half  seemed  to  represent  undescribed  forms,  I have 
been  obliged  to  make  a beginning.  The  long-armed  species  of  the  Indo-Pacific 
region  are  so  obviously  different  from  the  European  and  American  forms,  it  is 
easy  to  begin  with  them,  and  here  is  presented  the  result  of  that  start  based  upon 
the  Australian  material  at  hand  and  the  ]\I.  C.  Z.  collection.  Lamarck’s  Ophiura 
longipeda  is  typical  of  the  group  and  it  is  fortunate  that  Lyman  (1S65,  p.  176) 
examined  the  type  specimen  and  specificall}"  mentions  the  angular  form  of  the 
upper  arm-plates,  for  this  is  one  of  its  most  important  specific  characters  so  that 
it  is  possible  to  distinguish  longipeda  with  little  difficult}^  today. 

The  described  species  which  seem  to  belong  to  this  proposed  genus  are  as 
follows: 


aspidota  iNI.  & T. 
bedoti  de  Loriol 
bellax  Koeh. 
belli  Doderlein 
expediia  Koeh. 
galateae  Ltk. 
hirsida  M.  & T. 
longipeda  Lamarck 
miehaelseni  Koeh. 
obtusa  Koeh. 
punetolimbala  von  Mart. 
rhabdota  H.  L.  C. 

I have  never  seen  a specimen  referred  to  bedoti  and  am  unable  to  determine 
the  distinctive  characters  of  that  species.  Concerning  the  validity  of  some  of  the 
other  species  in  this  list  particularly  punetolimbala  there  is  considerable  question. 
Doderlein  and  Koehler  have  expressed  doubts  about  von  Marten’s  species  but 
]\Iatsumoto  (1917,  pp.  219,  220)  has  pointed  out  at  least  one  distinctive  feature 
so,  until  further  study  can  be  given  to  the  group,  11  species  may  l)e  accepted. 
Probably  there  are  other  species  of  Ophiothrix,  in  its  present  broad  sense,  which 
are  congeneric  with  those  listed  above  but  I have  made  no  effort  to  search  them 
out.  My  only  purpose  is  to  set  apart  a group  which  is  quite  distinct  from  typical 
Ophiothrix  and  entitled  to  its  own  name.  In  addition  to  the  11  previously  known 
speeies  here  included  in  the  new  genus,  there  are  among  the  Australian  brittle- 
stars  at  hand  and  in  the  M.  C.  Z.  colleetion  of  Ophiothrix  no  fewer  than  10  addi- 
tional forms,  which  require  names. 
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Macrophiothrix  occurs  everywhere  along  tlie  tropical  coasts  of  Australia 
and  shows  a most  perplexing  diversity.  If  the  relationship  of  the  various  forms  is 
to  be  made  clear  at  all  they  must  be  designated  and  compared.  The  following 
artificial  key  to  the  21  species  here  recognized,  will  serve  to  indicate  tlieir  out- 
standing peculiarities  and  distinctive  characters,  but  it  must  be  borne  in  mind 
that  longipcda  is  one  of  the  largest  of  simple-armed  opliiurans  and  its  near  rela- 
tives are  also  large.  The  growth  changes  therefore  are  vory  considerable.  For 
example,  the  arms  of  longipcda  grow  to  almost  incredible  length  (over  600  mm.) 
under  favoralile  conditions,  yet  of  course  in  early  youth  are  not  notably  long; 
specimens  5 mm.  across  the  disk  have  arms  only  30-40  mm.  long  and  even  when 
15  mm.  across,  the  arms  are  only  about  10  x the  disk  diameter.  The  other  char- 
acters such  as  disk-covering,  shape  of  arm-plates  and  oral  shields,  number  and 
appearance  of  arm-spines,  arc  all  subject  to  growth  changes  as  well  as  to  the  usual 
individual  diversity.  It  must  be  recognized  therefore  that  the  following  key  is 
planned  to  enable  one  to  distinguish  adult  specimens,  and  individuals  with  the 
disk  less  than  10  mm.  across  cannot  be  certainly  identified  except  by  comparison 
with  good  series  of  specimens.  Color  pattern  is  more  or  less  useful  for  ^fi'ecogni- 
tion-marks”  but  in  some  cases  adults  ))ecome  dark  colored  and  their  markings 
obscure  as  the^"  attain  their  full  growth. 

Key  to  Specks  of  Macrophiothrix 

Color  red  or  reddish  of  some  slnule,  sometimes  very  tlark  but  never  purple  or  bhiisli,  with 
longitudinal  white  lines  on  both  nj)per  and  lower  side  of  arms. 

U])per  surface  of  arms  with  two  dark  lines  between  which  is  a white  line  and  on 


either  side  a white  line  which  is  often  broken  up  into  irregular  fragments  ....  expedita 
I ppei*  surface  of  arm  with  a single  median  wliitc  line bcUax 


iV.  Color  gi’ay,  blue,  lavender  or  purple,  with  or  without  more  or  less  yellowish  or  white,  the 
upper  arm  plates  often  spotted  or  marked  with  dark  shades;  oeeasionally  some  U])per 
arm-plates  arc  reddish  in  contrast  to  the  usual  pur])le  or  bluish. 

13.  F])per  arm-plates  smooth;  oeeasionally  in  old  individuals  some  may  be  roughly 
granular  or  prickly  at  the  sides. 

(b  Oral  shields  large,  nearly  as  long  as  wide,  with  spiu(‘lets  of  the  interbraehial  areas 
extending  on  to  the  distal  portion. 

1).  U])per  ann-]dates  perfectly  flat,  3x  as  wide  as  long,  with  the  sides  almost  com- 
pletely roumicd;  proximal  and  distal  margins  straight  and  nearly  equal;  each 
plate  has  several  (1-12)  large,  more  or  less  circular  very  dark  spots  on  the  light 
blue-gray  background stida 

Db  Not  fis  above. 

E.  Under  arm-plates  wider  than  long,  with  convex  lateral  margins,  a straight 
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or  slightly  concave  distal  margin  and  all  corners  rounded;  tentacle-scale 
exceptionally  large,  round(‘d  and  scale-like mcgapoma 

Ek  Not  as  above. 

Arms  and  arm-spines  very  flat,  the  uppermost  spine  very  small,  flat 
and  blunt,  the  following  longer,  then  2 or  3 long  and  horizontal, 
lowest  2 very  small,  more  or  less  smooth  and  aeicular;  color  light 

bluish-gray  or  lavemler,  with  or  without  yellowish spniifcra 

Arms  and  arm-spines  less  flat,  tlie  uppermost  and  lowest  less 
differentiated  from  the  others;  color  of  full  grown  adults  very 
dark seotia 

Oral  shields  with  no  spinelets  on  distal  portion. 

F.  Under  arm-plates  with  a broad  more  or  less  well  defined  longitudinal 
white  stripe;  in  large  specimens,  this  may  be  indistinct  or  wanting 
proximally  but  is  evident  distally,  though  it  may  be  narrow. 

G.  Arms  very  short,  G-7  times  disk  diameter;  disk  covered  with  very 
low  stumps  and  granules  which  also  cover  the  radial  shields 
sparsely  but  rather  uniformly;  color  light  gray  (in  a young 
specimen  with  a pinkish  tinge),  with  a broad,  not  sharply  defined 
white  stripe  on  lower  surface  of  arms  and  a narrow,  more  or  less 
interrupted  and  incomplete  line  above brevipeda 

Gk  iVrms  very  long,  lOx  disk-diameter  or  more;  disk  covering  and 
coloration  not  as  above. 

n.  Mouth  frames  covered  by  a thick  skin,  so  that  the  outlines  of 
oral  shields  and  adoral  plates  are  more  or  less  completely  con- 
cealed; basal  upper  arm-plates  hexagonal,  not  twice  as  wide 
as  long,  but  in  adults  rapidly  becoming  much  wider,  with  all 
angles  somewhat  rounded;  a longitudinal  white  stripe 
bounded  on  each  side  by  a dark  purple  line  on  upper  side 
of  arm elongaia 

Hk  Not  as  above. 

Colors  dark  and  light  i)iirple  and  brownish-yellow,  a 
single  distinct  longitudinal  light  stripe  on  upper  side  of 
arm;  large  arm-spines  rather  long,  tapering  but  blunt, 

not  truncate  and  widened  at  tip lampra 

Colors  light  purple  or  lavender  and  pale  yellow  or 
whitish;  3 more  or  less  interrupted  light  stripes  on  arm, 
or  none,  except  one  distally;  arm-spines  rather  short, 
truncate  and  widened  at  tip  but  not  clavate.  . rhabdofa 

Fk  No  white  stripe  on  lower  surface  of  arms. 

J.  Upper  arm-plates  with  distal  lateral  angles  very  sharp; 
proximal  margin  much  shorter  than  distal,  which  is 
t}"pically  straight  or  concave,  but  often  bending  back- 
ward a little  at  each  end;  if  distal  margin  is  convex,  the 
lateral  angles  of  plate  are  nevertheless  far  distal  to  the 
middle  of  the  plate;  width  of  plate  twice  its  length  or 


more. 
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Disk  covered  with  thorny  stumps,  and  radial  shields 
with  C(^arse  granules;  arm-spines  not  elavate.  . . 

longipnla 

Disk  covered  with  rough  spinelets  and  radial 
shields  with  a few  scattered  pointed  granules  or 
nearly  hare;  most  of  the  large  arin-s])ines  strongly 
elavate belli 

Jh  Upper  arm-plates  not  as  above. 

K.  Upper  arrn-plates  not  very  wide,  width  not  twice  the 
length,  lateral  angles  rounded.  Disk  and  radial 
shields  rather  uniformly  covered  with  low  thorny 
stumps;  colors  dull obinsa 

Not  as  above. 

L.  Upper  arm-plates  more  or  less  elliptical  or 
tetragonal  or  hexagonal  with  strongly  rounded 
corners. 

Disk  covered  with  low  thorny  stumps  be- 
coming granules  on  radial  shields;  arms 
often  banded  but  not  conspicuously'  so, 
frequently  with  a narrow  longitudinal  white 
stripe  on  u])per  surface  of  arms.  . . hirsiifa 
Disk  covered  with  minute  trihd  thorns 
which  extend  over  the  radial  shields  as  well, 
though  less  densely;  arms  very  eonspic- 
uoiisly  banded  witli  deep  purple,  but  the 
bands  may  be  incomplete  (lacking  on  one 
side)  and  irregular raUizona 

Lb  Up])cr  arm-plates  with  distinct  lateral  angles. 

Each  upper  arm-])late  with  3 white -spots 

along  distal  border punciolimbafa 

Upper  arm-plates  not  so  marked. 

N.  Arms  short,  only  7x  diameter;  radial 
shields  rather  uniformly  covered  (ex- 
cept at  distal  tip)  l>y  minute  thorny 
stumps  like  those  on  disk.  . .calyptaspis 

Nb  Arms  lOx  disk  diameter  or  more;  radial 
shields  more  or  less  bare. 

O.  Under  arm-plates  with  eonspie- 
uously  thickened  convex  distal 
margins;  tentaele-seales  noticeably 
large;  arm -spines  not  at  all  ela- 
vate   michadseni 

Ob  Not  as  above. 

Under  arm-plates  wide  with 

distal  margins  concave 

aspidota 
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Under  arm -plates  with  distal 
mari?in  strai/^ht gnlniear 

IT.  Upper  arm-plates  with  tlic  entire  surface  rough  with  minute  prickly  granules.  . rugosa 

It  must  of  course  be  understood  that  the  above  key  is  merely  a beginning. 
Repeated  use  will  bring  out  its  defects  quickly.  Several  of  the  species  are  very 
unsatisfactorily  known  and  at  least  7 are  based  on  only  one  or  two  specimens 
and  hence  nothing  is  known  as  to  their  diversity.  No  material  whatever  of 
bellax  or  punctolimhota  is  available  to  me  and  the  specimens  at  hand  of  aspidota 
and  gakiicae  are  not  authenticated  by  any  satisfactory  authority.  Nevertheless 
it  has  seemed  best  to  include  these  species  as  well  as  may  be  in  the  key  and  let 
others  with  more  abundant  material  correct  my  errors. 

It  will  be  noted  that  I have  made  no  use  of  the  minute  characters  of  the  disk 
spinelets  or  of  the  lowest  arm-spine,  to  which  Koehler  gives  no  little  weight. 
Frankly,  I have  not  Iieen  able  to  see  these  microscopic  details  as  Koehler  did  and 
so  have  Iieen  unable  to  make  any  use  of  them  in  my  work.  The  thorny  stumps 
may  be  roughly  distinguished  from  thorny  spinelets,  the  former  being  truncate 
with  a crown  of  teeth  or  spinules,  while  the  spinelets  are  more  elongated,  taper  to 
a blunt,  or  less  commonh"  an  acute,  tip  and  have  teeth  or  spinules  along  their 
sides.  Beyond  this  classification,  it  does  not  seem  to  me  to  be  practicable  to  go. 
The  thorny  stumps  intergrade  on  the  one  side  with  perfectly  typical  granules  and 
on  the  other  with  the  spinelets;  apparently  these  changes  are  associated  with  an 
individual  diversity  due  to  unusually  favorable,  or  unusually  hard,  environ- 
mental conditions.  As  regards  the  characters  of  the  lowest  arm-spine,  I believe 
they  are  undergoing  continual  changes  due  to  growth  and  resorption  and  the 
mechanical  wear  caused  by  the  activity  of  the  animal.  Hence  it  is  improbable 
that  they  furnish  reliable  specific  characters.  At  any  rate  I have  not  yet  found 
any  that  seemed  to  me  trustworthy. 

The  best  marked  of  the  21  species  of  Macrophiothrix  included  in  the  ke\j 
are  undoul)tedly  brevipedo,  caUizona,  elongata,  expedi'ta,  longipeda^  megapomdj 
rugosa  and  sticta.  There  is  also  little  difficulty  about  bdUiXj  though  it  is  known 
from  only  a single  specimen  and  that  from  an  unknown  locality;  or  about  hirsuta, 
which  has  been  reported  again  and  again  but  constantly  confused  with  longipcda; 
it  is  apparently  a good  species,  though  still  with  regrettably  indefinite  limits. 
The  status  of  belli  is  debatable  but  it  can  be  easily  recognized  as  a rule.  The  4 
Western  Australian  species  calijptaspis,  michaelscni,  scoiia  and  spinifera  are, 
with  the  exception  of  the  first,  known  from  an  abundance  of  material  and  are 
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probably  quite  distinct  forms,  but  the  2 specimens  upon  which  cahjptaspis  is 
based  may  be  ^4reaks”  and  tliat  species  must  be  more  extensivel}"  collected  before 
its  validity  can  be  established.  The  new  species,  lampra^  from  Port  Jackson  and 
l.ong  Reef  also  needs  validation  by  more  specimens.  The  remaining  forms, 
aspidota^  galatcae,  obtusa^  punctoUmbafa  and  rhabdola  are  thoroughly  unsatis- 
factory. It  seems  prol:iable  that  obtiisa  is  valid  but  the  other  4 will  very  possibly 
pro\’e  to  be  synonyms  of  better  known  species. 

The  21  forms  will  now  be  considered  under  4 headings:  (1)  previously  known 
species  not  in  tlie  Australian  collections  at  hand;  (2)  previously  known  species  in 
these  Australian  collections;  (3)  new  forms  not  from  Australia,  here  described 
for  the  first  time;  and  (4)  new  Australian  species.  In  each  group  the  species  are 
arranged  alphabetically. 

I.  KNOWN  SPECIES,  NOT  IN  PRESENT  COLLECTION 

MaCROPHIOTHRIX  ASPIDOTA 

Ophiothrix  (uspidoia  Mplleh  and  Thosciiel,  1842.  Sys.  Ast.,  p.  llo. 

This  is  to  me  the  least  satisfactory  of  all  the  forms  included  in  the  genus. 
The  4 specimens  bearing  tlie  name  aspidoia  in  the  AI.  C.  Z.  collection  are  all 
young  and  of  doul:)tful  identity.  They  show  well  the  peculiar  separation  of  the 
adoral  plates  which  Koehler  (1904,  p.  88,  1922,  p.  210)  has  emphasized,  but  un- 
fortunately very  similar  adoral  plates  occur  in  various  individuals  of  other 
species,  and  probably  the  character  is  not  a reliable  one.  It  is  hoped  that  the 
publication  of  the  above  key  will  make  it  possible  for  some  of  my  colleagues  to 
define  aspidota  satisfactorily. 

MaCROPHIOTHRIX  BELLAX 

Ophiothrix  bettax  Koehler,  1922.  Bull.  100  IJ.  8.  Nat.  Mus.,  5,  p.  211. 

The  unique  holotype  of  this  species  is  from  an  unknown  locality.  Its  desig- 
nation as  a new  species  seems  warranted. 

MaCROPHIOTHRIX  EXPEDITA 

Ophiothrix  expediia  Koehler,  1905.  ^^Siboga.”  Oph.  Litt.,  p.  9G. 

There  arc  2 specimens  of  this  well-marked  species  in  the  AI.  C.  Z.  collection; 
1 is  a eotype  from  Sapeh  Strait,  D.E.I.,  38  fms.  and  the  other  was  taken  by 
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Semper  in  the  Pelew  Islands  and  has  been  in  the  ]\I.  C.  Z.  for  many  }^ears  under 
the  name  Jongipeda:  but  a label  in  ]\Ir.  Lymaivs  handwriting  bears  a question 
mark,  showing  his  doubt  as  to  its  being  that  species.  It  was  long  in  alcohol  and 
has  lost  nearh^  all  the  red  out  of  its  coloration  but  there  is  no  doubt  of  its  identity. 


Macrophiothrix  galateae 

Ophiothrix  galateae  Lutken,  1872.  Ov.  Kongl.  Danske  Vid.  Selsk.  Forli.  pp.  90  and  lOS. 

The  only  speeimen  referred  to  this  species  which  I have  seen  is  one  in  the 
M.  C.  Z.  collection  taken  by  Semper  in  the  Philippine  Islands  and  labelled  by 
Mr.  Lyman  ''Ophiothrix  galateae?  Ltk.'^  It  looks  to  me  very  much  like  hirsuta 
but  the  upper  arm-plates  are  as  a rule  more  sharply  angular.  The  disk  with  almost 
bare  radial  shields  looks  remarkably  like  Koehler’s  (1922,  pi.  32,  fig.  1)  photo- 
graph of  what  he  calls  aspidota  and  the  upper  arm-plates  are  ''very  finely  granu- 
lose’^  as  Koehler  describes  them  in  aspidota.  It  seems  probable  that  galateae  is  a 
synonym  of  aspidota  although  Koehler  (1922  and  1930)  treated  them  as  quite 
distinct  species  and  did  not  even  compare  them  with  each  other. 


Macrophiothrix  hirsuta 

Ophiothrix  hirsuta  Muller  and  Trosciiel,  1842.  Sys.  Ast.  p.  111. 

The  identification  of  this  species  is  not  difficult  in  typical  cases  but  there 
seem  to  be  many  individuals  which  approach  longipeda  on  the  one  hand  and 
aspidota  on  the  other.  None  of  the  specimens  of  Macrophiothrix  taken  in 
Australia  in  1929  or  1932  are  to  be  referred  to  hirsida  and  the  speeimen  taken  at 
the  Alurray  Islands  in  1913  and  referred  by  me  (1915,  p.  272)  to  this  species  is 
not  it.  This  individual  is  described  beyond  (p.  299)  as  a new  species,  rugosa. 
Koehler  (1907,  p.  252)  refers  to  hirsuta  7 specimens  taken  by  Aliehaelsen  and 
Hartmeyer  in  1905  in  Shark  Bajq  W.  A.,  and  northeastward  therefrom.  One  of 
these  specimens  is  now  in  the  M.  C.  Z.  collection  and  I am  describing  it  (p.  304) 
as  a new  species.  It  is  utterly  different  from  hirsuta  from  Zanzibar,  which  appear 
to  be  typical.  Mdiether  all  of  the  Alichaelsen  and  Hartmeyer  specimens  are  like 
the  one  before  me,  it  is  impossible  to  say  but  it  seems  probable  that  hirsuta  does 
not  occur  on  the  Australian  coast. 
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Macrophiothrix  obtusa 
Ophioihrix  obtusa  Koehler,  1905.  Siboga  Oph.  Litt.,  p.  9S. 

One  of  Koelilcr  s cotypes  from  Madura  Bay,  Flores,  D.  E.  L,  3S-50  fms.  is 
in  the  M.  C.  Z.  collection.  The  relatively  long  upper  arni-plates  and  the  long, 
clavate  second  (or  third)  spine  on  each  side  arin^plate  are  quite  distinctive.  The 
dull  unspotted  and  unstriped  coloration  may  also  be  helpful  in  distinguishing  the 
species. 


^Macrophiothrix  puxctolimbata 
Ophiuthrix  punctoUmhata  VON  Martens,  1S70.  Arch.  f.  Natiirg.  36,  p.  2.57. 

Were  it  not  for  Matsumoto’s  (1917,  pp.  219  and  22())  account  and  figure  of  a 
distinctive  coloration,  it  would  be  almost  impossible  to  include  this  species  in  the 
present  key,  as  I have  never  seen  a specimen  called  punctolimbnla.  It  should  be 
noted  that  von  Martens  stresses  the  granular  cov^cring  of  the  disk  in  contrast  to 
the  covering  in  longipeda  and  says  nothing  about  white  spots  on  the  upper  arm- 
plates.  Aloreover  Alatsumoto  had  but  a single  specimen  upon  which  to  base  his 
figure  and  account.  Obviously  the  species  is  most  inadequately  known. 


AIacrophiothrix  rhabdota 

Ophioihrix  rhabdota  H.  L.  (’lark,  1915.  Mem.  M.  Z.,  25,  p.  278. 

Xo  specimens  of  Alacrophiothrix  wliich  can  be  referred  to  this  unsatisfactory 
species  were  taken  either  in  1929  or  1932.  Besides  the  7 specimens  in  the  M.  C.  Z. 
from  the  Alurray  Islands,  there  is  a long-armed  Ophioihrix  from  Fort  Galera, 
Mindoro,  Philippine  Islands,  collected  by  Professor  L.  E.  Griffin,  which  I refer 
with  much  hesitation  to  this  species.  It  is  more  uniformly  violet  than  in  the 
typical  specimens,  there  are  no  strijies  or  otlier  marks  on  the  basal  part  of  the 
arms  but  distally  a narrow  median  line  appears  and  far  out  near  the  very  tips  of 
the  arms,  a light  line  is  more  or  less  evident  on  each  side  of  each  upper  arm-plate. 
On  the  oral  surface  the  median  white  line  is  k‘ss  well-defined  and  shows  more 
tendency  to  be  interrupted  on  the  proximal  pait  of  the  arm,  than  is  typical; 
distally  it  is  fairly  wcll-deiined  but  narrow.  The  disk-covering,  the  form  of  upper 
and  under  arm-plates,  the  arm-spines  and  the  oral  shields  are  all  just  as  in  typical 
rhabdota.  It  seems  better  therefore  to  call  this  specimen  by  that  name  than  to 
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attempt  to  distinguish  it  as  a new  species.  It  may  well  be  regarded  as  an  un- 
usually violet  rhabdoia, 

Koehler  (1922,  p.  230)  has  treated  rhabdota  as  a variety  of  expedita,  and  there 
is  some  reason  for  so  doing,  but  after  comparing  one  of  Koehler’s  types  of  cxpediia 
with  the  types  of  rhabdota^  it  does  not  seem  to  me  they  are  so  nearly  related.  I 
think  the  difference  in  color  is  a very  important  one  and  in  addition  to  that,  the 
upper  arm-plates  of  rhabdota  are  shorter  and  wider  than  in  Koehler’s  species  and 
the  arm-spines  arc  also  shorter  and  wider.  Probably  rhabdota  is  nearer  to  longipcda 
than  to  any  other  species. 


II.  KNOWN  SPECIES  IN  THE  PRESENT  COLLECTIONS 
]\Iacrophiothrix  belli 

Ophiothrix  belli  Doderlein,  1S96.  Denk.  Ges.  Jena,  8,  p.  292. 

This  species,  previously  known  only  from  the  unique  holotypc  taken  at 
Thursday  Island  proves  to  be  a common  form  at  both  Darwin  and  Broome. 
Moreover  Captain  Bardwell  found  it  at  Augustus  Island,  so  it  is  probably  dis- 
tributed along  the  whole  northern  coast  of  Australia,  wherever  conditions  are 
suitable.  It  is  easily  distinguished  from  longipcda^  its  nearest  relati\'e,  b}^  its 
conspicuously  clavatc  arm-spines  (one  or  more  in  each  series),  its  disk-covering 
and  its  tendency  towards  bare  radial  shields.  The  clavate  spines  appear  in  quite 
young  specimens  l)ut  of  course  are  not  \'ery  marked  until  the  disk  is  8-10  mm. 
across.  The  radial  shields  tend  to  be  bare,  liut  are  seldom  free  from  all  spinelets 
and  usually  have  a good  many;  they  are  often  spotted  with  dark  purple.  The  disk 
covering  consists  of  high  thorny  stumps  more  or  less  like  spinelets,  somewhat 
different  from  the  low  stumps  of  longipcda.  The  difference  is  not  important  but 
it  is  usually  obvious.  Since  typical  longipcda  occurs  at  Darwin  and  Broome  and 
even  at  Augustus  Island,  the  question  naturally  arises  ^Mre  the  two  species 
rcall}"  \'alid?^’  The  only  reply  at  present  is  “Adults  can  be  easily  distinguished.” 
It  will  require  further  study  on  the  northern  coast  to  find  whether  the  two  forms 
actually  occur  together  in  the  same  habitat  and  to  answer  similar  questions  about 
them  as  living  organisms. 

In  general  belli  is  lighter  colored  and  the  arm-segments  appear  to  be  a little 
longer  than  in  longipcda^  the  arm-spines  seeming  to  be  less  crowded.  This  gives  a 
somewhat  different  facies  to  belli  and  makes  the  species  easy  to  distinguish  from 
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longipeda  when  specimens  are  placed  together.  But  the  specimens  from  Augustus 
Island,  which  are  here  referred  to  belli  are  notably  darker  than  any  others  seen  and 
the  banding  of  the  arms  is  very  faint.  The  disks  are  dark  brown,  the  arms 
\dolet  or  purple;  in  most  specimens  the  arm-spines  are  more  or  less  dull  yellow; 
many  are  markedly  clavate. 

The  43  specimens  of  Macrophiothrix  here  referred  to  belli  are  from  the 
following  places: 

Northern  Territory:  Coburg  Peninsula;  Port  Essington  and  Allaru  Island 

along  shore.  May  20-22,  1932,  4 speeimens,  adult  and 
young. 

Darwin,  Casuarina  Beach  and  Night  Cliff,  Jul}^  1929.  7 
specimens,  adult  and  young. 

Darwin,  East  Point,  June  and  July,  1929.  5 specimens, 
adult  and  young. 

Darwin,  western  side  of  harl)or,  July,  1929.  1 specimen, 

adult. 

Quail  Island,  west  of  Darwin,  July  7-9,  1929.  2 specimens, 
small  adult  and  ^mung. 

Western  Australia:  Augustus  Island,  October,  1933.  Cajitain  B.  E.  Bardw(41 

leg.  7 specimens,  adult  and  young,  unusually  dark 
colored. 

Broome,  August  and  September,  1929.  9 specimens,  adult 
and  young;  the  largest  have  the  disks  22-20  mm.  across^ 
the  arms  300-340  mm.  long. 

Broome,  June,  1932.  7 specimens,  small  adults  and  young. 

Port  Hedland,  July  6,  1932.  1 very  young  specimen. 


Macrophiothrix  longipeda 

Ophiura  longipeda  Lamarck,  1810.  Aniin.  s.  Vert.,  2,  p.  544. 

Ophiothrix  longipeda  oMCller  and  Trosciill,  1842.  Syst.  Ast.,  p.  113. 

This  species  is  not  so  common  as  belli  apparently,  on  the  northern  and  north- 
west ern  coasts  of  Australia,  but  it  ranges  fai'  more  widely  in  the  tropics  as  a whole 
than  does  its  near  relative.  Perfectly  typical  speeimens  of  longipeda  (as  now  under- 
stood) are  in  the  M.  C.  Z.  collection  from  Tahiti  on  the  east  to  Alauritius  and  Zan- 
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zibar  on  the  west;  to  the  northward  its  range  extends  to  Koininato,  Japan,  and 
to  the  southward  to  Port  Curtis,  Queensland.  Koehler  (1907)  reports  longipeda 
from  Turtle  Island,  Port  Hedland  and  the  Abrolhos,  in  Western  Australia,  but 
as  his  knowledge  of  the  s})ecies  and  its  allies  was  greatly  extended  in  later  years, 
it  is  possible  his  identification  of  tliese  specimens  might  have  been  changed.  I have 
seen  no  specimens  of  longipeda  from  west  of  Broome,  and  south  of  Nortli  West 
Cape,  I believe  it  is  replaced  b}"  vuchaelscni.  My  own  recoixl  of  longipeda  from 
South  Africa  (1923,  p.  340)  is  probalily  erroneous  for  the  small  specimens  are 
certainly  not  that  species  but  seem  to  represent  a hitherto  imdescribed  form 
(See  below,  under  M.  hrevipeda).  There  are  3 specimens  labelled  longipeda  in 
the  M.  C.  Z.  said  to  be  from  the  ^'east  coast  of  South  Africa,  probably  Delagoa 
Bay,”  and  apparently  the  san)e  form  ranges  to  the  coast  of  northern  Natal 
(See  H.  L.  Clark,  1923,  p.  340).  It  must  be  emphasized  however  tliat  these  south- 
ern specimens  are  by  no  means  typical  as  the  arms  are  shorter  than  usual,  the 
radial  shields  are  small  and  perfectly  bare  and  the  ujiper  arm-plates  do  not  have 
as  acute  lateral  angles  as  they  should  have.  But  unfortunately  tlie  material  at 
hand  is  not  adequate  for  desciibing  a new  species.  Nevertheless  it  is  very  doubtful 
if  longipeda  occurs  any  further  south  on  the  African  coast  than  it  does  on  the 
Australian. 

The  23  specimens  of  longipeda  at  hand  from  tropical  Australia  arc  not  a 
tyjiical  series  as  the  largest  is  only  18  mm.  across  the  disk,  scarcely  half  the  size 
of  full  grown  adults.  It  is  notable  that  they  come  from  the  same  places  as  belli, 
save  for  one  specimen  from  Queensland,  increasing  the  suspicion  that  belli  and 
longipeda,  arc  not  really  distinct  species — possibly  the  differences  are  associated 
with  sex. 

Queensland:  Great  Barrier  Reef  (near  Mackay),  Lindeman  Island.  Melbourne 
AVard  leg.  et  don.  1 specimen,  adult. 

Northern  Territory:  Coburg  Peninsula;  Port  Essington  and  Allarii  Island,  May 

20-22,  1932.  2 specimens,  small  adult  and  young. 

Darwin,  Casuarina  Beach,  July,  1929.  2 specimens,  small 
adults. 

Darwin,  East  Point,  June  and  July,  1929.  3 specimens, 
adult  and  young. 

Darwin,  dredged  near  Shell  Islands  and  Leper  Station.  6 
specimens,  young  and  very  young. 

Darwin,  western  side  of  harbor,  June,  1929.  2 specimens, 
adult. 
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Western  Australia:  Augustus  Island.  October,  1933,  Captain  Beresford  E.  Bard- 

well  leg.  1 specimen,  young. 

Broome,  August  and  September,  1929.  3 specimens,  small 
adults. 

Broome,  June,  1932.  3 specimens,  young. 


Macrophiothrix  michaelseni 

Ophioihrix  michaelseni  Koehler,  1907a.  Fauna  Sudwest-Australiens,  1,  p.  250. 

This  species  was  not  met  with  in  our  collecting  but  Professor  Bennett  has 
sent  a Macrophiothrix  taken  by  him  at  Bunkers  Bay,  W.  A.,  in  January,  1930, 
which  seems  to  represent  it.  It  lacks  spines  among  the  thorny  stumps  on  the  disk 
and  there  is  no  light  line  on  the  upper  side  of  the  arm  but  when  compared  with  a 
specimen  of  michaelseni  in  the  M.  C.  Z.,  from  near  Fremantle,  tlie  resemblances 
outweigh  tlie  differences.  Obviously  much  more  material  of  michaelseni  must  be 
collected  and  studied  before  the  specific  characters  can  be  full}"  understood.  The 
specimen  at  hand  is  about  15  mm.  across  the  disk;  the  arms  are  all  broken  off, 
45-85  mm.  from  the  disk  but  they  are  flat  and  rather  wide,  with  short  wide  upper 
arm-plates  and  flat,  thorny,  blunt  but  not  clavate  arm-spines;  the  arms  are 
rather  bright  violet,  very  faintly  and  indefinitely  banded;  the  arm-spines  however 
are  pale  brown. 


III.  NEW  SPECIES  OF  MACROPHIOTHRIX,  NOT  FROM  AUSTRALIA 

Macrophiothrix  brevipeda^  sp.  nov. 

Disk  rounded  pentagonal,  12  mm.  across,  closely  covered  with  granules  or 
very  low  thorny  stumps,  which  are  obviously  longer  at  the  margin  of  the  inter- 
brachial  areas;  radial  shields  sparsely  covered  with  granules,  smallest  and  most 
sparse  at  the  inner  distal  corner.  Arms  notabl}"  short,  not  more  than  90  mm.;  all 
are  broken  except  one  that  is  obviously  regenerating.  Upper  arm-plates  (fig.  20), 
2.5-3x  as  wide  as  long,  the  lateral  margins  short  and  rounded,  the  proximal  and 
distal  margins  more  or  less  straight  (often  slightly  convex  or  irregular)  and  broadly 
in  contact. 

^ brevis  = short +peda,  contrasting  with  longipeda^  the  type  species,  in  reference  to  the  unusually 
short  arms  for  this  genus. 
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Interbraehial  areas  below  well  eovered  with  thorny  stumps  or  granules. 
Under  arm-plates  (excepting  the  first  3 or  4)  scarcely  or  not  in  eontaet,  wider 
than  long,  oblong  or  somewhat  pentagonal  with  an  ill-defined  proximal  angle; 
all  corners  rounded;  distal  margin  nearly  or  quite  straight.  Arm-spines  7,  those 
on  the  first  5 segments,  eonspieuously  reduced;  on  the  following  segments,  the 
third  or  fourth  spine  from  the  top  is  longest,  its  length  about  equal  to  width  of 
arm;  it  is  flat,  distinctly  serrate  along  each  margin,  truneately  blunt;  the  spines 
above  and  below  are  similar  but  shorter,  the  uppermost  is  often  very  short;  lowest 
spine  very  small,  smooth,  sharp;  the  next  similar  but  larger;  the  next  much  larger 
and  blunter.  Tentacle-scale  small,  thick  and  rounded. 


Fig.  20.  Macropliiotlirix  brevipeda.  Upper  arm-plates,  x 6. 


Oral  shields  large,  rounded  pentagonal,  with  a fairly  evident  inner  angle; 
about  1.5  mm.  wide  l)y  1.25  mm.  long;  madreporite  largest,  almost  as  long  as 
wide.  Adoral  plates  short  and  wide,  lying  on  the  proximal  sides  of  the  oral 
shield  and  meeting  more  or  less  evidently  within;  at  the  outer  ends  where  they 
are  widest,  they  are  separated  by  the  first  under  arm-plate.  There  are  no  spinelets 
on  tlie  oral  shields.  Color  of  dry  holotype  dull  light  gray;  arm-spines  nearl}^ 
wliite;  on  the  upper  side  of  the  arm  distally  is  a median  white  line  but  proximally 
this  becomes  broken  and  appears  only  in  fragments.  Under  side  of  arm  brown- 
ish-gray with  a broad,  median  white  stripe,  which  is  not  sharply  defined  basally 
but  becomes  very  distinct  distally. 

Holotype,  M.  C.  Z.  no.  4345,  from  Natal,  off  Umhlangakulu  River,  the 
mouth  of  which  was  N.  W.  by  N.,  7 miles,  50  fms.  There  is  a much  smaller 
paratype  with  disk  about  7 mm.  across  from  off  the  Itongagi  River,  Natal,  in 
25  fms.  It  is  like  the  larger  individual  in  most  particulars  but  has  a very  slight 
pinkish  tinge  and  the  white  line  on  the  upper  side  of  the  arm  is  less  distinct.  The 
upper  arm-plates  are  longer  and  not  so  wide  and  the  proximal  margin  is  much 
shorter  than  the  distal  one  but  the  absence  of  lateral  angles  is  just  as  e\ddent. 
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These  2 specimens  were  collected  by  the  “Pieter  Faure”  and  were  con- 
sidered by  me  (1923,  p.  340)  “with  little  doubt”  to  be  young  longipeda.  Wider 
acquaintance  with  the  latter  species  convinces  me  that  this  is  quite  impossible, 
and  there  is  no  species  with  which  it  is  likely  they  can  be  confused. 


Macrophiothrix  eloxgata'  sp.  nov. 

Plate  24,  fig.  4 

Disk  17  mm.  in  diameter  nearly  circular,  somewhat  puffed  up  and  highest 
at  center,  covered  as  in  longipeda  with  low  thorny  stumps  which  become  mere 
granules  on  the  radial  shields.  Arms  3G0  mm.  long  or  more,  thus  nearly  21  times 
the  disk  diameter.  Upper  arm-plates  more  or  less  transverse-elliptical  about 
twice  as  wide  as  long  or  a little  wider,  the  lateral  margins  fully  curved,  the 
proximal  and  distal  margins  more  or  less  nearlj'  straight  or  the  distal  one  some- 
what concave;  the  proximal  margin  is  the  shorter;  near  the  tip  of  the  arms,  the 
plates  are  longer  and  narrower;  near  the  middle  of  the  arms,  the  lateral  margins 
are  less  perfectly  rounded  and  the  jilates  might  be  called  rounded  hexagonal 
rather  than  elliptical. 

Interbrachial  areas  below  well-covered  with  thorny  stumps.  Under  ann- 
plates  squarish  with  rounded  angles,  fully  in  contact;  their  outlines  are  oliscured 
by  the  skin  over  them  and  made  more  difficult  to  determine  by  the  variegated 
coloration;  far  out  on  the  arm,  tlie  skin  is  thinner  and  the  plates  are  then  evi- 
dently longer  than  wide.  Arm-spines  on  the  first  7 or  S arm-segments  greatly 
reduced  as  in  longipeda;  beyond  the  disk,  there  are  7 or  6 (not  often  8)  on  each 
side  arm-plate;  they  re.semble  those  of  longipeda  in  being  little  thorny,  somewhat 
flattened,  blunt  luit  not  clavate;  the  uppermost  is  often  very  small  and  the  lowest 
is  always  minute  and  sharp.  Tentacle-scale  small  and  inconspicuous,  near  ba.se 
of  arm  it  is  pointed,  distally  it  is  rounded. 

Oral  sliields  large,  imbedded  in  a thick  skin  which  conceals  their  outlines, 
even  in  the  dry  specimen;  this  skin  also  completely  conceals  the  adoral  and  first 
under  arm-plates.  There  are  no  spinelets  on  or  near  the  oral  shields.  Color  of 
radial  shields  and  disk  plates  deep  bluish  purple;  the  thorny  stumps  and  granules 
and  the  margins  of  the  radial  shields  all  around,  brownish-white;  upper  arm- 
plates  light  gray-violet ; running  the  whole  length  of  the  arm  is  a narrow,  median 
white  stripe  bounded  on  each  side  by  a dark  purple  fine;  a few  scattered  dark 

^ dongat US  —Hiretched  out,  in  reference  to  the  unusually  long  arms. 
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purple  spots  may  be  found  near  the  lateral  margins  of  the  plates;  the  margins 
themselves  and  the  upper  ends  of  the  side  arm-plates  may  be  quite  distinctly 
brownish-white.  Arm-spines  tinted  with  violet.  Under  arm-plates  profusely 
variegated  with  purple  and  brownish-white;  near  the  disk,  the  plates  are  light 
along  the  middle  line,  dark  at  margins,  indicating  the  beginning  of  a median 
light  stripe,  but  it  is  only  on  the  distal  half  of  the  arm  that  this  stripe  is  well 
marked;  near  the  tip  of  the  arm  the  stripe  occupies  the  middle  of  the  plates  and 
their  margins  are  also  brownish-white,  giving  an  appearance  of  3 narrow,  parallel 
stripes. 

Holotype,  M.C.  Z.,]]o.2361,  from  the  Persian  Gulf.  F.  W.  Townsend  leg.  1895. 

There  is  an  accompanying  paratype  from  the  same  place  and  collector.  It 
is  much  smaller,  with  the  disk  10  mm.  across,  the  arms  200  mm.  long.  The  upper 
arm-plates  are  rounded  hexagonal  like  those  near  the  iniddle  of  the  arm  in  the 
holotype.  The  under  arm-plates  can  )3e  distinguished;  the}"  are  hexagonal  with 
more  or  less  rounded  angles;  near  base  of  arms  they  are  about  as  broad  as  long 
l3ut  distally  they  are  distinctly  longer  than  broad.  The  color  is  as  in  the  holotype 
but  the  longitudinal  lines  both  above  and  below  are  very  distinct  throughout  the 
whole  length  of  the  arm.  The  oral  shields  and  adoral  plates  are  as  completely 
concealed  in  this  individual  as  in  the  larger  one.  This  feature  combined  with  the 
characters  of  the  ann-plates  and  the  striking  coloration  makes  the  recognition  of 
elongaia  easy.  Whether  it  is  confined  to  the  Persian  Gulf  or  extends  into  the 
Arabian  Sea  remains  to  be  discovered. 

IV.  NEW  SPECIES  OF  MACROPHIOTHRIX  FROM  AUSTRALIA 

Macrophiothrix  callizona^  sp.  nov. 

Plate  24,  fig.  I 

Disk  10  mm.  in  diameter  nearly  circular,  flat,  covered  with  minute  trifid 
stumps,  which  extend  over  the  radial  shields  quite  uniformly  ljut  not  as  densely 
as  elsewhere;  while  the  stumps  generally  have  but  three  sharp  points,  there  are 
occasionally  4 or  5,  and  sometimes  there  are  but  2 or  only  1.  Upper  arm-plates 
transverse  ellipses,  with  rounded  ends  and  nearly  straight,  parallel,  proximal  and 
distal  margins;  the  proximal  margin  is  commonly  somewhat  shorter  than  the 
distal  which  is  not  rarely  slightly  concave;  the  plates  are  broadly  in  contact  with 
each  other. 


^ KaWl^o:vos  =u'ith  beautiful  girdles,  in  reference  to  the  handsome  bands  on  the  arms. 
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Interbrachial  areas  below  with  trifid  stumps  but  chiefly  near  the  distal 
margin.  Under  arm-plates  (excepting  the  basal  3 or  4)  squarish  with  rounded 
corners,  commonly  wider  than  long;  distal  border  concave  and  plates  evident I3' 
not  in  contact  but  separated  by  a transverse  furrow.  Arm-spines  slender  but 
blunt,  veiy  thorny,  the  third  usually  longest;  uppermost  often  very  small;  3 
lowest  very  small,  smooth.  On  the  first  4 or  5 arm-segments,  the  spines  are  much 
reduced.  Tentacle-scale  very  small,  rounded. 

Oral  shields  pentagonal,  without  spinelets,  wider  than  long,  all  angles 
rounded,  the  innermost  low  and  wide;  madreporite  consincuously  largest  with  a 
more  evident  proximal  angle.  Adoral  jflates  small,  about  as  wide  as  long,  lying 
wholly  on  the  proximal  sides  of  the  oral  shields,  separated  radially  l)y  the  first 
under  arm-plate,  barely  meeting  within. 

Color  of  dry  specimen,  disk  pale  gray,  conspicuously  spotted  with  deej) 
purple;  radial  shields  variegated  with  gray  and  purple;  trifid  stumps  brownish- 
white.  Arms  lavender-gray  conspicuously  banded  with  deep  purple;  arm-s]>ines 
pale  brown.  The  bands  occur  about  ever^^  3 segments;  under  a lens  their  bound- 
aries are  very  indefinite;  sometimes  only  half  a band  is  formed,  its  fellow  being 
not  quite  so  far,  or  a little  further,  out  on  the  arm;  there  are  about  4o  bands  on 
the  longest  (the  only  entire)  arm.  Under  arm-plates  cream-color,  speckled  and 
occasionally  blotched  with  deep  purple. 

Ilolotype,  C.  Z.,  no.  5112,  from  Broome,  W.  A.  August,  1929. 

Again  at  Broome  in  June,  1932,  a somewhat  smaller  specimen  of  this  lovely 
brittle-star  was  secured.  It  does  not  differ  essentially  from  the  holotype.  The 
oral  shields  are  lower  and  wider,  more  rounded  diamond-shape  than  j:ientagonal. 
The  coloration  is  a little  more  vivid  as  the  light  color  on  the  arms  is  very  pale  and 
the  arm-sihnes  are  nearl}^  colorless.  Apparently  callizona  is  a very  secretive 
species  and  is  seldom  dredged.  Unfortunately  its  peculiarities  were  not  noted  in 
the  field  and  the  specimens  were  not  distinguished  from  young  belli  until  studied 
in  Caml^ridge. 


Macrophiothrix  calvptaspis'  sp.  nov. 

Plate  25,  fig.  3 

Disk  10-11  mm.  across,  densely  covered  with  low,  thorny  stumps  which 
extend  over  the  radial  shields  but  not  very  considcrabl}”  near  their  distal 

^ Ka\vi:T6%— cover  ed-{-aoTT[^  = shield  yy  in  reference  to  the  fact  that  the  radial  shields  are  well  covered 
with  thorny  stumps. 
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ends.  ArnLS  only  65-75  mm.  long,  fairly  stout  at  base,  with  a moderately 
attenuate  tip.  Upper  arm-plates  2-2.5  x as  wide  as  long,  broadly  in  contact; 
distal  and  proximal  margins  nearly  straight,  the  former  considerably  longer; 
lateral  margins  with  a distinct  but  rounded  angle  near  the  distal  side. 

Interbrachial  areas  below'  more  or  less  naked  except  near  the  distal  margin. 
Under  arm-plates  (excepting  the  first  3 or  4)  w'ider  than  long,  oblong  with  nearly 
straight  margins  and  rounded  corners,  not  in  contact,  but  separated  by  distinct 
transverse  furrow^s.  Arm-spines  7 (6-8)  not  peculiar;  uppermost  often  and  low^est 
2 or  3 ahvays  very  small;  frequently  the  uppermost  spine  is  moderately  long,  the 
little  spine  w'hich  should  lie  above  it  being  absent;  some  of  the  longer  spines 
are  thickened  at  the  end  and  a few'  could  be  called  capitate;  all  are  blunt  and 
more  or  less  thorny.  Tentacle-scale  small,  rounded  or  bluntly  pointed. 

Oral  shields  without  spinelets,  wider  than  long  with  all  four  angles  rounded; 
madreporite  largest,  its  length  and  breadth  about  equal.  Adoral  plates  unusually 
irregular  in  size  and  form,  just  meeting  within,  as  a rule,  but  widely  separated 
radially;  they  are  squarish  or  oblong,  with  all  corners  much  rounded,  the  outer 
end  normally  w'ider  than  inner.  Color  of  disk  in  dry  specimens,  gray  with  areas 
around  radial  shields  somewiuit  yellow'ish;  upper  arm-plates  gray-lilac  and  arm- 
spines  browmish;  an  indistinct  light  line  is  visible  along  the  upper  side  of  the  arm 
distally  and  there  is  a faint  hint  of  “banding’^  on  the  arms,  especially  on  the 
distal  half.  Mouth  frame  and  basal  under  arm-plates  cream-color  but  the  arm- 
plates  soon  show'  a dusky  tint  especially  near  distal  margin  and  distally  wiiole 
plates,  sometimes  2 or  3 together,  are  nearly  black  so  that  the  outer  half  of  the 
arm  is  distinctly  banded. 

Holotype,  M.  C.  Z.,  no.  5114,  from  Broome,  W.  A.  August,  1929. 

There  is  a single  paratype,  also  taken  at  Broome  in  August  or  September, 
1929,  W'hich  is  of  about  the  same  size  and  proportions  as  the  one  described  above. 
It  is  how'ever  much  lighter  colored  but  this  is  in  part  at  least  abnormal.  The  disk 
is  quite  yellow'ish  as  are  3 of  the  arms;  the  other  tw'o  arms  are  gray  lilac  as  in 
the  holotype,  but  on  only  one  are  the  blackish  under  arm-plates  present ; one  of 
the  yellow'ish  arms  becomes  gray  lilac  at  tip.  The  light  colored  median  line  on 
the  upper  side  of  the  arms  is  more  or  less  distinguishable  but  is  very  faint.  The 
upper  arm-plates  have  the  distal  margins  slightly  concave  and  the  lateral  margins 
are  more  rounded  than  in  the  holot}'pe.  ^ly  1929  field  notes  throw'  no  light  on 
the  habitat  of  these  2 specimens,  but  from  the  fact  that  w'e  did  not  meet  w'ith  the 
species  in  1932  w hen  nearly  all  collecting  w'as  done  by  dredging  it  seems  probable 
that  they  w'ere  found  under  rocks  on  the  rich  collecting  grounds  at  Ent I'aiice  Point . 


29G 


memoir:  xMuseum  of  comparative  zoology 


MaCROPHIOTHRIX  LAiMPRA^  Sp.  IIOV. 

Disk  20  niin.  across,  pentagonal  and  flattened,  4 min.  thick.  Radial  shields 
large  and  conspicuous  as  they  are  noticeably  bare,  though  each  one  carries  a 
number  of  well  spaced  stump-like  granules.  Remainder  of  disk  closely  covered 
by  low,  thorny  stumps.  Arms  5,  about  260  mm.  long,  stout  at  base,  tapering 
gradually  to  a not  very  attenuate  tip.  Upper  arm-plates  (fig.  21)  low,  wide,  with 
very  sharp  lateral  angles  as  in  longipeda;  width  of  plate  2.5-3  x length;  proximal 
margin  straight,  distal  more  or  less  convex. 


Fig.  21.  Macrophiothrix  lampra.  Upr>or  arni-plates.  x 

Interbrachial  areas  below  well  covered  with  thorny  stumps  but  they  do  not 
encroach  on  the  oral  shields.  Under  arm-plates  (excepting  first  few)  wider  than 
long,  oblong  or  somewhat  hexagonal  with  all  corners  fully  rounded;  distal  and 
proximal  margins  nearly  straight,  about  equal,  more  or  less  completel}"  in  con- 
tact. Arm-spines  8 or  9,  long,  slender  and  bluntl}^  pointed;  the  third  from  the 
top  usually  longest  (4-5  mm.)  much  longer  than  width  of  arm  itself.  Uppermost 
spine  may  be  very  small;  lowermost  2,  small  and  smooth.  The  spines  of  the  basal 
arm-joints  are  reduced  as  usual  l)ut  the  transition  to  the  normal  series  is  so 
gradual  as  to  hide  the  contrast.  Tentacle-scale  large  and  scale-like,  filling  con- 
spicuously the  angle  between  the  under  arm-plate  and  the  spine-bearing  ridge 
on  each  side. 

Oral  shields  veiy  large,  the  madreporite  largest;  length  and  breadth  about 
equal,  triangular  with  angles  rounded  and  often  the  distal  side  slightly  projecting 
to  connect  with  interbrachial  area,  but  there  are  no  spines  or  granules  on  the 
shield.  Adoral  plates  rather  large,  rounded  triangular  or  quadrangular  with  inner 
end  much  wider  than  outer,  which  lies  between  the  oral  shield  and  the  arm-plates. 


\a/jL7rp6s  =ha7}(lsomet  of  obvious  significance. 
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Color  of  disk  and  upper  anu-plates,  in  the  dry  specimen,  deep  purple  with  spots 
and  markings  which  are  nearly  black;  disk-stumps  and  arm-spines  dusky,  but 
basal  part  of  arm-spines  is  violet;  a light  median  line  runs  along  the  upper  surface 
of  arm  becoming  more  and  more  white  and  sharply  defined  distally;  many  upper 
arm-plates  (usuall}"  two  together)  are  lighter  than  the  others  so  that  the  arms  are 
definite!}",  but  not  very  conspicuously,  banded  with  alternating  areas  of  light  and 
dark.  On  the  lower  surface,  the  mouth  frame  and  oral  shields  are  brownish-white 
and  the  distal  portion  of  the  arm-spines  appears  yellowish-brown  in  the  mass. 
Under  arm-plates  dusky  with  a violet  tinge,  nearly  black  distally;  a median 
whitish  line  runs  the  whole  length  of  the  arm;  beginning  at  the  fourth  plate,  the 
line  is  broad  and  distinct  for  half  a dozen  plates  and  then  becomes  broken  into  a 
more  or  less  separate  fragment  on  each  plate,  but  distally  becomes  continuous 
again  and  runs  to  the  arm-tip  where  it  is  very  narrow. 

Holotype,  M.  C.  Z.,  no.  5116,  from  Bottle  and  Glass  Bocks,  Port  Jackson, 
X.  S.  W.  November  27,  1929. 

On  the  day  after  the  holotype  was  taken,  2 very  fine  ])aratypes  of  about  the 
same  size  were  collected  at  Long  Reef,  Colloroy,  just  north  of  Port  Jackson.  At 
the  time  they  were  supposed  to  be  very  large  specimens  of  Placophiothrix  spongi- 
cola  (Stimpson)  but  in  spite  of  a certain  superficial  resemblance,  the  differences 
are  obvious  when  the  two  are  side  by  side.  It  is  not  improbable  that  this  super- 
ficial similarity  has  led  to  the  confusion  hitherto  of  these  two  quite  unlike  brittle- 
stars. 


Macrophiothrix  megapoma^  sp.  nov. 

Disk  18  mm.  in  diameter.  xVrms  5,  very  long  but  as  all  are  broken  at  100  mm. 
or  less  from  the  disk  margin,  one  can  only  guess  as  to  their  relative  length;  it  is 
very  unlikely  that  they  were  less  than  200  mm.  long.  Disk  covered  with  thorny 
stumps  of  moderate  height,  longest  near  the  interradial  margins;  these  stumps 
more  or  less  reduced  to  high  granules  cover  the  radial  shields  sparsely  but  rather 
uniformly.  LTpper  arm-plates  (fig.  22)  low  and  wide,  with  a sharp  lateral  angle  at 
the  distal  corners;  the  width  is  2.5-3  x the  length;  the  short  proximal  margin  is 
straight  while  the  longer  distal  margin  is  slightly  convex. 

Interbrachial  areas  below,  rather  densely  covered  with  thorny  stumps  which 
pass  into  minute  sharp  spinelets  on  the  posterior  margin  of  the  oral  shields. 
Under  arm-plates  beyond  the  first  half-dozen,  wider  than  long,  broadly  in  con- 
tact; lateral  margins  markedly  convex,  and  distal  and  proximal  margins  nearly 

^ fxkyas  —big-^-TTcbfjLa  — lid,  in  reference  to  the  unusually  large  tentacle-scales. 
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straight.  Tcutacle-seale  wanting  on  first  pore  or  two,  small  on  the  third  and 
thereafter  very  large,  scale  like,  rounded  or  truncate,  rarely  notched  at  tip. 
Arm-spines  7 (6-S)  as  usual,  second  or  tliird  from  top  longest,  sleiuler,  tapering, 
not  ver}"  thorny,  bluntly  pointed;  uppermost  often  very  small  or  wholly  wanting; 
lowest  minute  and  smooth. 

Oral  shields  large,  diamond-shaped,  wider  than  long,  with  lateral  angles 
rounded,  distal  angle  even  more  rounded  and  proximal  angle  rather  sharp,  except 
on  the  very  large  madreporitc.  On  all,  the  outer  margi!i  carries  a number  of 
minute  spinelets,  a few  of  which  also  occur  on  the  face  of  the  plate.  Adoral  plates 
rounded  triangular,  lying  on  the  inner  sides  of  the  oral  shield,  just  touching  in- 
wardly but  widely  separated  radially;  the  pair  adjoining  the  madreporite  are 


Fig.  22.  MacrophiothrLx  megapom.a.  Upper  arin-j>Iates.  x B. 

greatly  reduced.  Color  an  almost  uniform  lavender-gray,  the  arm-spines  some- 
what transparent  and  hence  lighter;  upper  arm-plates  very  faintly  variegated 
with  darker  and  on  some  plates  especiall}"  at  Iiase  of  arm  there  are  indications  of  a 
median  white  spot.  Under  arm-plates  gray  but  white  in  the  middle  so  there  is  a 
rather  broad  median  white  stripe  along  the  lower  side  of  the  arm.  Mouth  frame 
and  oral  sliields  nearly  white. 

Holotype,  British  Museum  no.  1936.G.2.1,  from  Penguiji  Channel,  northern 
Queensland,  12-14  fms.  Creat  Barrier  Reef  Expedition,  ^‘Magneta’’  St.  IX. 
February  22,  1920. 

This  specimen  was  recorded  by  me  (1932,  p.  204)  as  longipeda  but  in  the  light 
of  present  knowledge,  it  is  unquestionably  a distinct  species.  There  is  in  the 
]\I.  C.  Z.  a paratype,  taken  by  the  ^Tdiallenger”  near  Cape  York,  St.  186,  which 
was  called  longipeda  b}"  Mr.  Lyman.  This  specimen  was  23  mm.  across  the  disk 
but  the  upper  surface  of  the  disk  has  been  carefully  removed  and  lies  ajiart  from 
the  lower  half;  also  the  arms  are  all  broken  off  close  to  the  disk  and  onlj^  one 


CLARK:  AUSTRALIAN  ECHINODERMS 


299 


fragment,  less  than  20  mm.  long  is  present.  Nevertheless  the  spiny  oral  shields 
and  the  very  characteristic  under  arm-plates  and  tentacle-scales  show  beyond 
question  its  identity.  Apparently  megapoma  occurs  only  on  the  northern  Queens- 
land coast. 


Macrophiothrix  rugosa^  sp.  nov. 

Disk  1(3  mm.  across,  pentagonal,  with  concave  radial  sides,  so  that  the  inter- 
brachial  areas  project.  Arms  5,  somewhat  more  than  165  mm.  long,  tapering 
rather  uniformly  from  the  base.  Disk  covered  with  thorny  stumps,  of  which 
there  are  very  few  on  the  nearly  naked  radial  shields  and  surprisingly  few  on  the 
interbrachial  lobes.  Upper  arm-plates  (fig,  23),  transverse-elliptical  with  rounded 


Fig.  2.3.  Macrophiothrix  rugosa.  Upper  arm-plates,  x IJ. 

lateral  margins;  usually  however  the  distal  side  is  a little  longer  tlian  the  proxi- 
mal and  the  plate  is  widest  distal  to  the  middle,  so  the  ellipse  is  not  symmetrical; 
the  plates  are  2-3  x as  wide  as  long  and  broadly  in  contact;  the  entire  surface  is 
uniformly  covered  with  minute  prickly  granules,  making  it  noticeably  rough  to 
both  sight  and  touch. 

Interbrachial  areas  below  nearly  naked  with  only  a few  spinelets  at  the  distal 
margin.  Under  arm-plates  (excepting  the  first  3 or  4)  oblong,  wider  than  long,  all 
four  corners  rounded,  more  or  less  fully  in  contact;  the  center  is  a little  depressed 
and  all  the  margins  a little  swollen;  the  whole  surface  is  very  minutely  pebbled, 
like  shagreen.  Tentacle-scales  small,  somewhat  larger  distally;  they  are  nearly 
triangular  and  fit  rather  snugly  into  the  angle  between  the  under  arm-plates  and 
the  spine-bearing  ridges.  Arm-spines  6 or  7,  rather  slender,  bluntly  pointed, 
somewhat  thorny;  second  or  third  longest  but  not  much  longer  than  width  of 
arm;  uppermost  spines  often  veiy  small,  as  the  lowest  always  are. 

* rugosus  = rough,  in  reference  to  the  character  of  the  upper  arm-plates. 
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Oral  shields  without  spinelets,  rounded  triangular  about  as  long  as  wide, 
the  distal  side  projecting  but  little;  inadreporite  not  veiw  much  bigger;  all 
angles  very  much  rounded,  and  proximal  sides  a little  concave.  Adoral  plates 
moi*e  or  less  i*educed  and  corresponding!}^  irregular;  they  are  rounded  but  not  of 
uniform  size  or  shape,  and  lie  on  the  proximal  sides  of  the  oral  shields,  l)ut  are 
scarce!}"  in  actual  contact  with  each  other  or  with  any  other  plates. 

Color  of  dry  specimen,  nearly  uniform  purple  on  disk  and  arms,  but  the  arms 
are  rather  conspicuously  l^anded  with  alternating  narrow  areas  of  lighter  and 
darker  purple.  ]\Iouth  frames  and  oral  shields  brownish-white  tinged  with  or 
obscured  by  dusky.  Lower  surface  of  arms  distinctly  banded  with  alternating 
narrow  areas,  1 or  2 plates  wide,  of  light  and  dark  dusky  violet. 

Holotype,  ^1.  C.  Z.,  no.  3799,  from  Mer,  Murray  Islands,  Torres  Strait. 
October,  1913. 

This  unique  brittle-star  was  recorded  by  me  (1921,  p.  110)  as  hirsuta  but 
with  openly  expressed  doubt  as  to  the  validity  of  the  species.  Xow  I believe  the 
sjiecies  is  valid  but  this  Murray  Island  specimen  does  not  correspond  with  the 
present  conception  of  hirsuta,  and  for  the  time  being  must  be  given  a name  for 
itself.  Although  references  to  forms  of  long-armed  Ophiothrix  with  rough  upper 
arm-plates  may  be  found  several  times  in  the  literature,  they  are  indefinite  and 
confusing.  This  is  the  only  specimen  I have  ever  seen  which  showed  the  char- 
acter, although  there  is  a specimen  from  Zanzibar  in  the  M.  C.  Z.,  one  of  the 
types  of  Lyman’s  chcncyi,  later  considered  hirsuta  by  Lyman  (1SS2,  p.  22G)  wliieh 
has  the  lateral  portions  of  several  upper  arm-plates  distinctly  rough  in  the  same 
way.  Possibly  rugosa  will  prove  to  be  only  a variety  of  hirsuta  but  at  present  it 
seems  to  be  quite  a distinct  form. 


Machophiotiihix  SCOTIA^  sp.  nov. 

Plate  24,  fig.  2 

Disk  23  mm.  in  diameter,  arms  375-400  mm.  long;  although  all  the  arms  are 
broken,  one  is  whole  for  enough  of  its  length  to  make  the  calculation  of  approxi- 
mate length,  trustworthy.  Disk  covered  with  thorny  stumps,  somewhat  longer 
and  more  slender  than  in  longipcda  but  not  essentially  different.  Radial  shields 
more  or  less  covered,  though  much  less  thickly  than  the  disk  itself,  with  smaller 
somewhat  graniform  stumps.  Upper  arm-plates  low  and  wide,  2.5-3  x as  wide  as 


‘ OKOTios  =■  darky  in  reference  to  the  color  of  adults. 
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long,  not  flat  but  slightly  arched,  the  distal  margin  longer  and  more  convex  than 
the  proximal  which  is  quite  straight;  lateral  angles  evident  but  somewhat 
rounded,  more  or  less  distal  to  middle  of  lateral  margin. 

Interbrachial  areas  below  rather  densel}^  covered  with  thorny  stumps  dis- 
tall}',  but  near  oral  shields  there  are  only  a few  well-spaced  spinelets.  Under 
arm-plates  (except  the  basal  ones)  oblong,  broadly  in  contact,  wider  than  long 
with  rounded  angles,  distal  angles  usually  more  considerably  rounded  than 
proximal.  Arm-spines  S,  the  second  oi’  third  from  the  top  longest,  slender,  finely 
thorny,  bluntly  pointed,  much  longer  than  width  of  arm;  uppermost  spine  often 
very  small  but  distinctly  spiniform,  not  at  all  flattened;  lowest  spine  also  spini- 
form  and  very  small,  the  two  above  it  distinctly  longer  and  more  thorny.  The 
spines  of  the  basal  joints  are  reduced  as  usual  but  there  is  no  very  abrupt  change 
beyond  disk  margin.  Tentacle-scale  low  and  inconspicuous  until  far  out  on  arm 
it  gradually  becomes  much  larger  and  very  conspicuous. 

Oral  shields  large,  rounded  triangular  about  as  wide  as  long  or  a little  wider, 
the  inadreporite  not  strikingly  different;  distal  margins  with  a considerable  num- 
ber of  acute  spinelets.  Adoral  plates  ill-defined,  rather  large,  but  their  outlines 
are  concealed  to  some  extent  by  thick  skin;  they  are  wholly  proximal  to  the  oral 
shields  and  seem  to  be  in  contact  in  the  interradial  midline.  Color  almost  uni- 
formlj"  dark  purple;  upper  surface  darker  and  brighter  than  lower;  indications  of 
banding  on  the  arms  very  faint;  far  out  on  tlie  arm  an  indistinct  light  median  line 
can  be  detected  on  the  upper  arm-plates. 

Holotype,  M.  C.  Z.,  no.  5118,  from  Entrance  Point,  Broome,  W.  A.  August, 
1029. 

The  verj'  dark  color  of  the.se  large  ophiurans  was  so  different  from  the 
lighter  shades  of  belli  and  lomjipcda  that  it  seemed  obvious  that  they  were  a 
different  species  but  it  was  soon  learned  that  the  very  dark  shades  are  only 
assumed  with  full  maturity.  My  field  notes  dated  August  5,  1929,  say:  ‘A’ariable 
as  usual  but  most  specimens  very  dark;  unfortunately  some  specimens  were 
stained  by  antedonin  in  preparation.  There  is  no  red  or  reddish  in  life.’'  August 
15.  “Huge  one,  blackest  seen,  brought  up  by  diver.  Some  very  dark  at  En- 
trance Point.”  The  large  specimens  were  of  course  easily  distinguished  from 
belli  and  longipcdu  but  the  smaller  the  specimens  are  the  more  difficult  it  is  to  dis- 
tinguish the  species.  After  careful  comparison  of  all  the  young  Macrophiothrix 
from  northern  Australia  in  the  present  collection,  the  following  distinguishing 
features  stand  out. 

In  belli,  the  club-shaped  arm-spines  and  the  wider  spacing  of  the  series  of 
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ainvspines,  combines  with  the  light  coloration  to  distinguish  even  quite  young 
specimens.  Young  longipeda  show  quite  early  the  characteristic  angular  upper 
arm-plates  and  this  with  the  absence  of  club-shaped  arm-spines  makes  their 
recognition  fairly  possible.  Young  scotia  are  much  like  belli  but  the  spinelets  on 
the  oral  shields  are  perfectly  distinctive  when  they  are  present  as  they  may  be 
even  in  individuals  only  5-6  mm.  across  the  disk.  \Yhen  these  spinelets  have  not 
yet  appeared,  the  brightly  colored,  blue  and  white  lower  surface,  and  particularly 
a blue  patch  on  each  oral  shield  are  helpful  distinguishing  features,  but  l)oth 
belli  and  longipeda  when  very  young  may  be  exasperatingly  similar.  One  feature 
of  young  scotia  which  has  not  been  noted  in  either  of  the  other  species  is  the 
presence  of  spinelets  among  the  thorny  stumps  of  the  disk.  These  are  by  no 
means  always  present  but  are  sometimes  numerous  and  conspicuous,  and  remind 
one  of  michaelseni  of  the  west  coast;  they  are  not  to  be  found  after  the  disk  is 
10  mm.  across. 

The  47  specimens  of  scotia  at  hand  are  from  the  following  localities.  Xo  adult 
specimens  have  been  taken  east  of  Cape  Leveqiie  yet  the  specimens  here  listed 
from  the  vicinity  of  Darwin  have  spinelets  on  the  oral  shields  and  are  typical 
young  individuals  of  scotia. 

Northern  Territorj^  Darwin,  July,  1929,  dredged.  1 specimen,  young. 

Darwin,  Quail  Island,  July,  1929.  2 specimens,  young. 
Western  Australia:  Broome,  Cantheaume  and  Entrance  Points,  under  rocks, 

August  and  i^eptember,  1929.  14  adults. 

Broome,  September,  1929.  7 specimens,  young. 

Broome,  dredged,  June,  1932.  20  specimens,  small  adults 
and  young. 

Lagrange  Bay,  off  False  Cape  Bossut,  September,  1929. 
3 specimens,  young. 


MaCROPHIOTHRIX  SPINIFERA^  Sp.  IIOV. 

Plate  24,  fig.  3 

Disk  20  mm.  across,  arms  275  300  mm.  long;  all  the  arms  are  broken,  but 
one  admits  of  giving  an  approximate  measurement.  Disk  flat,  rather  thick,  cov- 
ered with  a dense  coat  of  very  low,  thorny  stumps;  radial  shields  almost  as  closely 
covered  with  thorny  granules.  Arms  notably  flat,  the  arm  spines  lying  out  hori- 


* spinifera  = bearing  spines,  in  reference  to  the  spinelets  on  the  oral  shields. 
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zontallj'  on  each  side.  Upper  arm-plates,  short,  wide  and  nearly  flat;  width  fully 
3 X length;  lateral  margins  with  a rounded  angle  just  anterior  to  the  middle;  both 
proximal  and  distal  margins  are  straight  and  broadly  in  contact. 

Interbrachial  areas  below  densely  covered  with  thorny  stumps  distally; 
proximally  the  stumps  give  way  to  spinelets  which  extend  up  onto  the  distal  por- 
tion of  the  oral  shields,  where  they  are  quite  conspicuous.  Under  arm-plates 
(excepting  the  basal  ones)  as  wide  as  long,  or  distinctly  wider;  they  are  not  merely 
in  contact  but  have  the  appearance  of  a slight  overlapping;  all  angles  are  w'ell 
rounded  and  the  lateral  margins  are  somewhat  convex.  Arm-spines  G-S,  flat  and 
blunt,  veiy  finely  thorny,  lying  crowded  together,  quite  horizontal;  the  upper- 
most spine  in  each  series  is  very  short,  flat  and  blunt;  the  next  is  longer  but 
much  shorter  than  the  2 or  3 following  which  are  notably  long  and  flat;  the  lowest 
2 are  again  very  small.  Tentacle-scales,  large  and  scale-like  becoming  quite  con- 
spicuous on  distal  part  of  arm. 

Oral  shields  very  large  somewhat  wider  than  long,  rather  more  pentagonal 
than  rhomboidal,  but  with  all  angles  even  the  innermost  much  rounded;  madre- 
porite  not  conspicuously  largest;  distal  margins  with  many  spinelets  like  those  on 
the  interbrachial  areas.  Adoral  plates  large,  somewhat  tetragonal  with  outer  end 
wider  than  inner;  thej"  lie  wholly  proximal  to  the  oral  shield  and  meet  quite  fully 
in  the  interradial  line.  Color  of  dry  specimen,  light  grayish  lavender,  the  granules 
on  the  radial  shields,  the  tips  of  the  arm-spines,  and  particularly  the  distal  ends 
of  the  radial  shields  more  or  less  yellowish;  mouth  frame,  oral  shields  and  under 
arm-plates  yellowish,  cream-color  or  white;  only  on  the  distal  portion  of  the  arm, 
the  under  arm-plates  gradually  become  violet  and  as  the  tip  is  approached  are 
spotted  with  dark  violet. 

Holotype,  M.  C.  Z.,  no.  5125,  from  Entrance  Point,  Broome,  W.  A.,  August, 
1929. 

In  its  fully  adult  condition  this  is  a handsome  and  easily  recognized  Alacro- 
phiothrLx  but  young  individuals,  with  disks  only  6-S  mm.  across  or  less  cannot  be 
separated  from  j'oung  scotia  with  any  certainty.  .Vs  a rule  the  disk  covering  in 
young  spinifcra  is  made  up  of  more  minute  and  more  widely  spaced  “thorny 
granules”  than  in  belli,  longipcdu  or  scotia  but  some  specimens  whose  disk- 
covering places  them  in  spinifcra  have  the  blue  blotches  on  the  oral  shields  so 
characteristic  of  scotia.  The  adults  of  scotia  and  spinifcra  are  so  unlike  it  is  cer- 
tainly confusing  to  have  the  j'oung  ones  so  indistinguishable. 

At  Broome,  spinifcra  is  apparently  fairly  common  but  it  was  not  distin- 
guished from  longipcdu  and  belli  until  the  dried  specimens  were  studied.  .Vppar- 
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entl}^  it  does  not  occur  either  east  or  west  of  the  Broome  region  for  the  53  speci- 
mens at  hand  are  all  from  that  area. 

Western  Australia:  Cape  Leveque,  August,  1929.  4 specimens  a large  adult  and 

3 young. 

Broome,  Entrance  and  Cantlieaume  Points,  August  and 
^^eptember,  1929.  11  specimens,  large  and  small  adults. 
Broome,  June,  1932.  37  specimens,  adults  and  young,  many 
of  the  latter  of  doubtful  authenticity. 

Lagrange  Bay,  September,  1929.  1 specimen,  young. 


Disk  15  mm.  in  diameter,  rounded  pentagonal  not  fiat  but  rather  convex, 
densely  covered  with  very  low  thorny  stumps,  which  become  rough  granules  on 
the  radial  shields  where  they  are  numerous  but  by  no  means  crowded.  Arms  all 
broken  but  the  basal  90-100  mm.  is  present  for  two;  they  were  probably  at  least 


200  mm.  long  in  life,  tapper  arm-plates  (fig.  24),  short  and  very  wide  (width 
about  3 X length),  almost  flat,  elliptical  but  with  the  long  distal  and  proximal 
margins  ^'ery  straiglit  and  broadly  in  contact;  lateral  margins  more  or  less  }ier- 
fectly  rounded,  rarely  with  a hint  of  an  angle  just  distal  to  middle. 

Interbrachial  areas  below  densely  covered  with  thorny  stumps  which  become 
acute  spinelets  near  oral  shields.  Under  arm-plates  with  outlines  somewhat  ob- 
scured b}"  a thin  skin;  excepting  the  first  4 or  5 they  are  wider  than  long,  oblong 
or  somewhat  hexagonal  with  all  angles  rounded;  proximal  and  distal  margins 
more  or  less  nearly  straight  and  in  contact.  Arm-spines  7 or  S,  long,  slender, 
delicate,  very  finely  thorny,  flattened  particularly  at  the  truncate  or  somewhat 


AIacrophiothrix  >sticta^  sp.  nov. 


Fig.  24.  Macrophiothrix  sticta.  Upper  arm-plates,  x 6. 


arcKTOS  — spotted,  in  reference  to  the  unusually  spotted  condition  of  the  upper  arm-plates. 
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widened  tip;  uppermost  acute,  much  shorter  than  the  third  and  fourth,  but  not 
greatly  reduced;  longest  spines  greatly  exceed  the  width  of  arm;  lowest  spine 
minute  and  very  sharp.  Tentacle-scale  small,  notably  spiniform,  but  low  and 
stout. 

Oral  shields  large  with  madreporite  little  larger  than  the  others,  which  are 
wider  than  long,  rounded  pentagonal,  or  triangular  with  distal  margin  very  con- 
vex; on  that  margin  are  a number  of  acute  spinelets  similar  to  those  in  the 
adjoining  interbrachial  areas.  Adoral  plates,  rather  large,  oblong,  but  with 
outlines  obscured  b}^  a thin  skin;  they  lie  wholly  on  the  pioximal  side  of  the  oral 
sliields  and  are  nearl}^  in  contact  at  their  inner  ends.  Color  of  dry  specimen,  light 
lavender-gray,  the  arm-s]hnes  translucent  near  their  tips;  upper  arm-plates  with 
deep  dusky  almost  blackish  circular  spots,  ranging  in  number  from  2 or  3 near 
distal  margin,  to  10-12,  fairly  well  distributed  ov^er  the  whole  surface  of  plate, 
excepting  the  lateral  margins;  around  each  of  these  spots  the  lavender-gray  be- 
comes pale,  often  nearly  white  and  when  there  are  many  spots  almost  the  whole 
of  the  surface  of  the  plate  apjDroaches  grayish-white.  Under  arm-plates  grayish- 
white,  piettily  spotted  and  marked  with  deep  blue-purple.  Oral  shields,  light  dull 
bluish. 

Holotype,  M.  (\  Z.,  no.  2345,  from  G-S  fms.,  northwest  of  Middle  Bluff, 
►^hark  Bay,  Western  Australia.  Michaelsen  and  Hartmeyer  leg.,  1905. 

This  fine  l^rittlc-star  was  identified  b}"  Koehler  as  Ophiolhrix  hirsufa  M.  it  T. 
and  is  so  recorded  by  him  (1907,  p.  252),  but  the  spiny  oral  shields,  the  unusually 
wide  and  flat  upper  arm-plates  and  the  striking  coloration  show  it  is  quite  a dif- 
ferent species  probablj^  most  nearly  related  to  spinifera.  It  was  received  by  the 
M.  C.  Z.  in  an  exchange  with  the  Berlin  Aluseum  many  years  ago. 

Ophiotrichoides  martensi  australis 

Ophiofhrix  martensi  Lyman,  1874.  Bull.  M.  C.  Z.,  3,  p.  234. 

Ophioihri.v  martensi  australis  H.  L.  ('lark,  1921.  Ech.  Torres  Str.,  p.  111. 

This  is  one  of  the  commonest  brittle-stars  of  tropical  Australia,  ranging  from 
Port  Curtis  on  the  Queensland  coast  to  Cossacks  on  the  northwestern.  It  is  very 
common  at  both  Darwin  and  Broome  and  we  also  met  with  it  at  Cape  Leve(|ue. 
There  seems  no  reason  why  it  should  not  be  placed  in  the  genus  Ophiotrichoides 
for  the  upper  surface  of  the  disk  is  perfectly"  smooth  and  free  from  spines  and  it  is 
on  that  character  that  Ludwig  (1882,  p.  21)  established  the  genus.  The  species 
selected  for  the  genotype,  hjmaniy  has  the  interbrachial  areas  below  completely 
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naked  but  Ludwig  does  not  refer  to  that  fact  in  his  generic  diagnosis.  In  martensi 
and  the  following  3 species  which  are  here  placed  in  Ophiotrichoides,  the  inter- 
brachial  areas  are  more  or  less  well  covered  with  spinelets,  but  they  are  sometimes 
few  and  scattered  and  it  seems  best  for  the  present  not  to  separate  the  Australian 
forms  from  the  tropical  Atlantic  species  on  that  one  character  alone. 

The  series  of  martensi  at  hand  is  a very  fine  one  and  ranges  from  }mung  ones 
less  than  2 mni.  across  the  disk  to  large  adults  15  mm.  in  disk  diameter.  The 
smaller  specimens  are  often  light  colored  and  the  large  ones  may  be  very  dark, 
but  the  pattern  of  coloration  and  the  fundamental  colors  are  remarkably  constant. 
As  Alortensen  has  pointed  out  (1932,  p.  IS),  martensi  is  one  of  the  species  which 
passes  through  an  Ophiopteron  stage,  and  all  our  very  young  specimens  show  the 
‘Svings”  admirabl}'. 

The  124  specimens  at  hand  come  from  the  following  localities: 

Queensland:  Port  Curtis.  ]\Ielbourne  Ward  leg.  S specimens,  young.  Loaned  by 
the  Australian  iMuseum. 

Great  Barrier  Reef,  Lindeman  Island.  ^Melbourne  Ward  leg.  1934. 
1 specimen,  adult. 

Northern  Territory:  Darwin,  dredged  near  the  Shell  Islands,  3-0  fms.  July, 

1929.  71  specimens,  mostly  jmung  and  very  young. 
Darwin,  May,  1932,  near  Leper  Station.  18  specimens, 
young. 

Western  Australia:  Cape  Leveque,  August,  1929.  1 specimen,  large  adult. 

Broome,  chiefly  at  Entrance  and  Gantheaume  Points,  August 
and  September,  1929.  9 specimens,  adult. 

Broome,  dredged  at  various  points  in  or  near  Lagrange  Bay, 
June,  1932.  IG  specimens,  adult  and  young. 


OpHIOTRICHOIDES  NEREIDINA 

Ophiura  nercidina  Lamarck,  ISIG.  Aniin.  s.  Vert.,  2,  p.  544. 

Ophioihrix  nercidina  Muller  and  Troschel,  1S42.  Sys.  Ast.,  p.  115. 

This  is  another  well  known  species  which  belongs  unquestionablj^  in  Ophio- 
trichoides,  but  tlie  pattern  of  coloration  and  the  shape  of  the  arm-plates  set  it 
apart  from  the  other  members  of  the  genus.  Mortensen  (1932,  p.  17)  has  shown 
that  it  passes  through  an  ^^Ophiopteron-stage^^  as  do  martensi  and  smaragdina. 
Perhaps  the  presence  of  this  stage  may  be  characteristic  of  Ophiotrichoides. 
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Apparently  nereidina  does  not  occur  on  the  Australian  coast  west  of  Torres 
Strait.  At  any  rate  we  did  not  meet  with  it.  The  only  specimen  at  hand  is  a small 
adult  from  Lindeman  Island,  near  ]\Iackay,  Queensland,  sent  in  1934  by  Mr. 
^Melbourne  Ward. 


OpHIOTRICHOIDES  SMARAGDINA 

Ophiothrix  smaragdina  Studer,  1SS2.  Abh.  K.-Preus.  Akad.  Wiss.  Berlin,  p.  26. 

This  is  perhaps  the  most  beautiful,  as  it  is  one  of  the  most  distinctive, 
brittle-stars  of  the  coast  of  northwestern  Australia.  Even  in  dry  condition  after 
many  years,  the  beautiful  green  lines  on  the  disk  and  upper  and  lower  surfaces  of 
the  arms  are  very  striking.  In  life  the  vividness  of  these  lines,  ranging  in  shade 
from  ^h'obin^s-egg  blue’'  to  ^'emerald  green,”  is  even  more  pleasing,  contrasting 
with  the  more  or  less  nearly  white  background.  At  Darwin,  smaragdina  is  quite 
common  hut  at  Broome  it  seems  to  be  rare,  for  we  did  not  meet  with  it  in  1929 
and  in  1932  only  secured  one  small  specimen  in  Lagrange  Bay.  Yet  the  type 
locality  is  ”off  northwestern  Australia.”  Aloreovcr  this  Lagrange  Bay  specimen 
is  very  different  from  typical  specimens  in  its  remarkable  coloration,  which  if  it 
proves  to  be  characteristic  of  Broome  material  would  certainly  warrant  a varietal 
name.  The  upper  side  of  the  arm  is  green  with  a rather  l)road  median  line  of 
yellow.  In  some  Darwin  specimens,  the  green  tends  to  cover  the  upper  arm- 
plates  more  or  less  and  the  median  white  line  is  cream-color  and  in  one  case  quite 
3"ellow  on  the  proximal  part  of  the  arm.  Probably  therefore  the  Lagrange  Bay 
specimen  represents  an  extreme  instance  of  this  increased  pigmentation.  The 
largest  specimen  of  the  Darwin  series  in  only  9.5  mm.  across  the  disk  while  the 
arms  exceed  100  mm.  All  of  the  young  individuals  are  in  the  ''Ophioteron- 
stage,”  the  web  on  the  basal  arm-spines  being  conspicuous.  In  very  young 
specimens,  the  arms  are  only  about  5 x the  disk  diameter  but  when  the  body  is 
4-5  nun.  across  the  arms  may  be  15x  that  measurement! 

The  material  at  hand  consists  of  the  following  27  specimens: 

Xorthern  Territory:  Darwin,  near  Shell  Islands,  3-0  fins.,  on  sponge  and 

alcyonarian  bottom,  July,  1929.  25  specimens,  mostly 
young;  1 is  hexamerous. 

Darwin,  near  jetty,  G-S  fms.,  mud  and  shell  bottom,  Jul}" 
4,  1929.  One  small  adult,  very  fine. 

Western  Australia:  Lagrange  Bay,  5-6  fms.,  June  24,  1932.  One  specimen, 

young  and  with  unusual  coloration. 
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Ophiotrichoides  irregularis^  sp,  nov. 


Disk  10  mm.  across,  arms  50-00  mm.  long.  Similar  to  martensi  in  all  par- 
ticulars except  upper  arm-plates  and  eoloration.  Upper  arm-plates  (fig.  25), 
ii*regularly  tetragonal,  pentagonal  or  hexagonal  with  all  angles  rounded,  notably 
unequal  in  size  and  form,  more  or  less  in  contact;  distal  margin  longest,  usually 
concave  often  markedly  so,  but  may  be  straight  or  slightly  Comdex;  some  plates 
are  bi’oken  into  2 or  3 i^ieees,  but  others  are  marked  with  dark  lines  which  give 
the  appearanee  of  a fraeture,  though  it  is  doubtful  whether  a fraetuie  really 
exists.  Color  of  disk  (dry)  purplish-gray  without  markings;  arms  light  gray, 
the  arm-spines  translucent;  many  upper  arm-plates  with  no  markings  but  many 


have  a longitudinal  whitish  streak  on  one  side  oi*  the  other  of  the  median  line; 
rarely  this  light  area  occupies  the  whole  median  portion  of  the  plate;  proximally  a 
very  narrow  black  line  runs  longitudinally  across  various  plates,  generally  not 
in  the  exact  center,  often  looking  like  a fraeture;  distally  this  narrow  black  line 
becomes  continuous  and  runs  to  the  tip  of  the  arm.  Lower  surface  of  arms  dusky- 
gray  with  a broad  ill-defined,  median,  whitish  stripe  running  the  whole  length 
of  the  arm;  often  the  lateral  margins  of  the  under  arm-]fiates  also  tend  to  l)e 
whitish. 

Ilolotyi^e,  Australian  Museum  no.  J 0042,  from  Port  Curtis,  Queensland. 
Melbourne  Ward  leg.  Loaned  by  Australian  Museum. 

This  is  a perplexing  specimen,  obviously  related  to  tnarlensi  but  so  different 
from  any  of  the  hundreds  of  specimens  of  that  species  which  I have  seen,  it  seems 
unwise  to  call  it  even  a variety  of  that  handsome  species.  It  is  conceivable 
that  it  is  a '‘freak, with  unusually  irregular  upper  arm-plates,  which  has  become 

‘ = not  according  to  established  standards,  in  reference  to  the  character  of  the  upper  arm- 


Fig.  25.  Ophiotrichoides  irregularis.  Upper  arm-plates,  x 5. 


plates. 
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bleached  since  it  was  collected,  but  it  doesn’t  look  that  way  and  I am  inclined 
to  the  belief  that  it  will  prove  to  represent  a valid  coastal  species  of  Queensland. 
At  any  rate,  it  is  desirable  to  call  attention  to  it  by  giving  it  a name. 

OrillOTRICHOIDES  PULCHRA^  Sp.  noV. 

Disk  S mm.  across,  arms  55-00  mm.  long.  So  similar  to  martensi  that  were 
the  coloration  the  same,  there  is  no  doubt  it  would  be  referred  to  that  species. 
The  scaling  of  the  disk  is  however  finer  and  noticeabl}"  smoother  than  in  the 
related  species.  The  oral  shields  are  also  different  as  the  length  nearly  equals 
the  width,  the  outline  being  rounded  rhomboidal;  the  madreporite  is  oval. 

Color  in  life  uniform,  bright  yellowish-orange,  above  and  below,  without 
markings  of  any  kind.  The  preserved  specimen  is  yellowish  with  a hint  of  orange 
around  the  disk  margin  but  fading  out  to  white  at  the  arm  tip;  on  one  arm  very 
near  the  tip  a very  narrow  dusky  median  line  is  visible. 

Holotype,  ]\I.  C.  Z.,  no.  5142,  from  Entrance  Point,  Broome,  W.  A.  June, 
4,  1932.  Frances  L.  S.  Clark  leg. 

This  brilliantly  handsome  lorittle-star  was  found  l^y  Mrs.  Clark  on  the 
under  side  of  a rock  fragment  near  low  water  mark,  but  nothing  like  it  was  seen 
before  or  afterwards.  The  entire  absence  of  any  markings  distinguish  it  at  once 
from  the  other  members  of  the  genus. 


PLACOPHIOTHRIX  - geil.  IlOV. 

Similar  to  Ophiotrichoides  but  some  at  least  of  the  relatively  few  and  coarse 
disk  scales  bear  spines,  spinelets  or  thorny  stumps  or  high  granules.  Radial 
shields  large  and  perfectly  bare.  Arms  short  or  of  moderate  length,  5-9  times 
disk  diameter. 

Genotype,  Ophiothrix  melanosticta  Orube. 

This  is  an  easily  recognized  group  standing  between  Macrophiothrix  and 
Ophiotrichoides.  It  can  be  distinguished  from  the  former  by  its  \^ery  smooth, 
sharply  defined  radial  shields  and  the  fact  that  the  spines  or  spinelets  on  the 
disk  are  ordinarily  well-spaced  and  sometimes  few  and  low.  From  Ophiotri- 
choides it  differs  in  the  presence  of  spines  or  spinelets  on  some  of  the  disk  scales 

* pw/c/ier  = beautiful,  in  reference  to  the  striking  coloration. 

^ TrXaJ  =a  p/a/c-l-Ophiothrix,  in  reference  to  the  big  bare  radial  shields. 
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and  even  when  these  are  low  and  scattered  the  general  facies  is  distinctive.  Xo  at- 
tempt has  been  made  to  determine  how  many  species  of  Ophiothrix  now  known 
belong  in  the  group,  but  there  are  in  the  present  collection  0 previously  known 
forms  and  2 which  seem  to  be  undescribed  that  are  included  here  in  Plac- 
ophiothrLx. 


PlACOPHIOTHRIX  ARISTULATA 
Ophiothrix  aristulata  Lyman,  1S79.  Bull.  M.  C.  Z.,  6,  p.  50. 

There  is  a single  badly  damaged  but  typical  specimen  at  hand  loaned  by  the 
Australian  ]\Iuseum.  It  consists  of  the  body  with  one  arm  attached  and  2 de- 
tached arms.  The  disk  is  10  mm.  across.  It  was  taken  in  a trawl  in  120  fms.,  22 
miles  east  of  the  Port  Jackson  heads,  by  Captain  K.  MoIIer.  The  “Endeavour’^ 
met  with  aristulata  repeatedly  in  water  over  C5  fins,  deep  around  Tasmania  and 
southeastern  Australia.  The  specimens  recorded  by  me  (192S,  p.  430)  from 
^'Palmerston,  X.  T.,^’  probably  were  not  taken  there,  for  the  species  is  known 
only  from  water  exceeding  50  fms.  in  depth  and  there  is  no  water  anywhere  nearly 
so  deep  near  Port  Darwin  (Palmerston).  It  is  doubtful  whetlier  aristulata  is 
really  a PlacophiothrLx  but  until  the  genus  is  more  sharplv  defined  the  species 
may  rest  here. 


Placophiothrix  lineocaerulea 
Ophiothrix  lineocaerulea  H.  L.  Clark,  1928.  Rec.  S.  Austr.  Mus.,  3,  p.  432. 

This  species  was  described  from  a single  specimen  in  tlie  South  Australian 
Museum,  from  an  unknown  locality.  It  was  therefore  a very  pleasant  surprise 
to  discover  it  at  Broome  in  1929  and  soon  to  learn  that  it  is  one  of  the  hand- 
somest and  most  characteristic  brittle-stars  of  that  region.  We  dredged  it  re- 
peatedly in  Iioth  1929  and  1932  as  far  to  the  southwest  as  Lagrange  Bay,  but 
we  did  not  find  it  at  Cape  Leveque  nor  east  thereof.  It  was  not  met  with  on 
the  western  or  southern  coasts  of  Australia,  so  it  is  almost  certain  that  the  type 
in  the  South  Australian  Museum  must  have  come  from  the  northwestern  coast. 

The  series  at  hand  is  made  up  of  100  specimens  ranging  in  size  from  2.5  to 
20  mm.  across  the  disk.  The  arms  are  usually  7-8  times  the  disk  diameter  but 
in  a few  individuals  are  shorter.  The  color  is  remarkably  constant,  particularly 
as  concerns  the  blue  lines  on  disk  and  arms,  but  there  is  great  diversity  in  the 
amount  of  blue  on  the  lower  side.  In  many  individuals,  the  oral  shields,  adoral 
plates  and  under  arm-plates  are  white  or  cream-coloi’  with  a tinge  of  blue  in  some 
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cases,  and  blue  spots  or  blotches  of  very  irregular  size  and  distribution.  In 
young  individuals  the  ground  color  of  the  whole  animal  is  white  and  the  blue  is 
a very  bright  blue,  but  with  growth  the  white  may  become  cream-color,  yellowish 
or  brown  and  the  blue,  bluish-dusky.  The  arm-spines  are  often  brown  of  some 
shade,  ranging  from  light  wood-brown  to  a real  rusty  brown. 

A most  interesting  point  is  that  the  very  young  specimens,  with  disks  less 
than  5 nun.  across,  and  some  a little  larger,  are  in  a marked  “Ophiopteron- 
stage,”  the  webbing  on  the  spines  often  conspicuous  and  quite  stout.  The  rela- 
tionship to  striolata  is  thus  emphasized  but  the  differences  between  the  2 species 
are  conspicuous. 

Except  for  one  small  specimen  taken  in  Lagrange  Bay  in  1929,  all  of  our 
lineocaerulea  were  taken  under  rocks  along  shore  at  Entrance  and  Gantheaume 
Points  or  near  the  jetty  at  Broome,  or  were  dredged  between  Broome  and  False 
Cape  Bossut. 


Placophiothrix  melanosticta 
Plate  12,  figs.  3-5 

Ophiothrix  melanosticta  Grube,  1S6S.  Jahrb.  Schles.  ges.  Vaterl.  Cult.,  46,  p.  45. 

This  beautiful  brittle-star  is  certainly  one  of  the  features  of  the  marine 
life  in  shallow  water  in  lloebuck  Bajn  Its  abundance  and  diversity  of  color 
combine  with  its  interesting  habits  to  make  it  a source  of  continual  surprise 
and  pleasure.  At  Darwin  on  the  other  hand,  we  met  with  but  a single  specimen 
and  that  one,  very  young,  only  3.75  mm.  across  the  disk.  It  was  dredged  in 
3-5  fms.  on  the  west  side  of  Port  Darwin  near  Three-and-a-half  mile  Reef,  on 
“dead”  bottom.  The  beautiful  red  and  green  colors,  with  the  sharply  defined  dark 
spots,  were  very  striking.  i\Iy  field  notes  say:  “Red  and  green  shades  delicate 
and  evanescent.  In  preservation  and  drying  the  green  color  is  nearly  lost  and 
becomes  olivaceous  while  the  delicate  rose- red  becomes  distinctly  orange.” 
Finally  the  red  shades  disappeared  altogether. 

The  first  specimens  taken  at  Broome  were  dredged  in  4-S  fms.  in  Roebuck 
Bay,  a mile  or  two  southwest  of  the  jetty.  They  were  associated  with  comatulids, 
particularly  Zygometra,  and  in  some  cases  were  apparently  commensal,  being  as 
closely  attached  to  the  crinoid  as  is  Ophiomaza.  The  extreme  tides  of  early 
September  made  it  possible  to  walk  about  on  this  bottom  where  a few  weeks 
before  we  were  dredging  in  5 fms.  and  it  was  then  possible  to  study  more  satis- 
factorily the  relations  of  its  inhabitants  to  each  other.  The  bottom  was  a firm 
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nuiddy  sand  and  sparsely  scattered  over  it  were  individual  plants  of  a calcareous 
alga.  These  plants  were  frequented  by  both  comatiilids  and  brittle-stars,  par- 
ticularly by  Zijgomdra  comaki  and  Placophiothrix  melanostida.  It  soon  became 
evident  that  the  brittle-stars  ordinarily  merely  sought  shelter  beneath  the  cri- 
noids  but  often,  esj^iecially  with  individuals  of  the  larger  species  of  Zygomctra, 
they  attached  themselves  very  closely  and  firmly  to  the  crinoid.  In  a few  cases, 
the  attaclunent  was  so  intimate  and  the  mouth  of  the  ophiuran  was  so  related 
to  the  oral  disk  of  the  comatiilid,  it  was  natural  to  assume  that  the  relationship 
was  a continuous  one  and  caused  by  the  quest  for  food  and  not  merely  for 
shelter. 

Aside  from  its  interesting  habits,  itidanosiida  is  nottible  for  its  surprising 
diversity  of  color.  AVhen  very  young  (disk  diameter  less  than  5 mm.)  the  ground 
color  is  ivory  white  witli  the  interradial  portions  of  the  disk  and  8-10  narrow 
bands  on  the  arm  light  green;  on  each  radial  shield  and  every  third  or  fourth 
upper  arm-plate  is  a small  sharply  defined  dark  spot.  With  growth  these  spots 
become  more  numerous,  larger,  darker  and  more  sliarply  defined,  until  they  are 
quite  the  distinguishing  color  character  of  the  species;  but  in  full  grown  specimens 
flo-20  mm.  across  the  disk)  the  general  pigmenttition  may  have  I)ecome  so  heavy 
that  these  spots  are  obscured  or  even  wholly  indistinguishable.  After  the  brittle- 
star  is  4-0  mm.  across  the  disk,  the  inner  ends  of  the  radial  shields  and  the 
hitherto  white  j^ortions  of  the  arms  ttike  on  a rosy  red  tinge  (PI.  12,  fig.  b). 
With  growth  the  red  and  green  shades  become  more  and  more  pronounced  and 
the  white  disappears.  Dusky  shades  appear  and  the  animal  becomes  darker  as 
well  as  more  and  more  variegated  with  red  and  green  and  the  black  spots.  Many 
large  adults  sliow  and  apparently  retain  tliroiighout  life  this  handsome  colora- 
tion (PI.  12,  fig.  3),  but  others  follow  one  of  two  quite  different  lines  of  develop- 
ment, resulting  in  adult  individuals  so  unlike  the  typical  form  and  so  unlike 
each  otlier  that  were  it  not  for  plentiful  connecting  links  three  ^^speeies’’  might 
l^e  recognized. 

Along  one  line  development  is  associated  with  increased  pigmentation  and 
the  extreme  is  reached  in  uniformly  black  individuals;  as  dried  specimens,  these 
are  a very  deep  red-purple;  before  tlie  extreme  is  reached  the  distal  portion  of 
the  arm  is  more  oi’  less  irregularly  marked  or  even  l:)anded  with  white.  The  other 
line  of  development  seems  to  be  caused  by  deficient  pigmentation;  the  red  and 
green  shades  disappear;  except  for  black  spots  and  lines,  the  animal  becomes 
milk  white;  the  black  is  never  wholly  lost  and  usually  persists  in  broad  longi- 
tudinal lines  on  the  disk  and  on  the  upper  or  under  side  of  the  arms;  in  extreme 
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cases  these  lines  are  broken  up  into  irregular  f ragmen ts  of  greater  or  less  prom- 
inence (PI.  12,  fig.  4).  In  preserved  specimens,  the  wliitc  becomes  yellow  or 
even  Iniff,  very  difi’erent  froiu  the  appearance  in  life.  Aside  from  the  young- 
individual  taken  at  Darwin,  the  05  specimens  of  mclanosticta  at  hand  were  all 
taken  in  Roebuck  Ray  or  in  that  vicinity.  Koehler  (1907,  p.  253)  reports  a 
specimen  from  Port  Hedland  and  that  is  apparently  the  western  limit  of  the 
species,  so  far  as  now  known.  The  largest  specimens  ha^'e  the  disk  15-18  mm. 
across  (in  their  present  condition)  and  the  arms  125-150  mm.  long.  Some  in- 
dividuals have  the  arms  more  attenuate  than  others.  In  very  young  individuals, 
less  than  4 mm.  across  the  disk,  the  basal  arm-spines  are  incompletely  webbed, 
indicating  that  an  Ophiopteron  stage  is  passed  tlirough  when  the  young  ophiuran 
is  only  2-3  mm.  across  the  disk. 


Placophiothrix  plana 

Ophiothrix'  plana  Lyman,  1S74.  Bull.  M.  (\  7j.,  3,  p.  2.3S. 

This  little  l^rittle-star  occurs  in  large  numl^ers  on  the  northern  coast  of 
Australia.  It  was  particularly  common  near  the  Shell  Islands  at  Darwin  and 
at  Entrance  ami  GaiRheaume  Points,  Broome.  But  the  largest  and  finest 
specimens  were  collected  at  Cajic  Leveque  where  several  individuals  G-7  mm. 
across  the  disk,  with  arms  about  40  mm.  long,  were  taken.  The  diversity  of 
color  is  very  great  but  light  gray,  gray-brown  or  gray-purple  is  the  usual  ground 
color;  this  is  more  or  less  variegated  with  whitish  and  finely  speckled  with  black. 
Some  indi\4duals  appear  yellowish  or  light  brown  and  one  adult  specimen  is  red- 
purple.  Whether  plana  is  reall}^  congeneric  with  mclanosticta  is  open  to  cpiestion, 
and  the  doubt  is  strengthened  by  the  fact  that  there  is  no  trace  of  an  Ophiop- 
teron-stage,  even  in  the  smallest  specimens. 

The  111  specimens  at  hand  are  from  the  following  places: 

Northern  Territory:  Darwin,  near  Shell  Islands,  3-G  fms.,  July,  1929.  27 

specimens. 

Quail  Island,  July,  1929.  1 specimen. 

Western  Australia:  Cape  Leveque,  August,  1929.  7 specimens. 

Broome,  Entrance  and  Gantheaume  Points,  August  and 
September,  1929.  45  specimens,  adult  and  young. 
Broome,  5-8  fms.,  June,  1932.  31  specimens,  adult  and 


young. 
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Placophiothrix  spongicola 

Ophiothrix  spongicola  Stimpson,  1S55.  Proc.  Acad.  Nat.  Sci.  Philadelphia,  7,  p.  385. 

This  is  one  of  the  characteristic  echinodenns  of  the  southern  coast  of 
Australia;  on  the  east  it  ranges  as  far  north  as  Broken  Bay,  N.  S.  W.  and  on  the 
west  to  Dongarra,  AV.  A.  and  the  Abrolhos  Islands.  It  is  a handsome  species 
with  its  red  and  blue  coloration  and  grows  to  a fairly  large  size,  up  to  about  20 
mil],  across  the  disk.  Although  the  spinelets  on  the  disk  are  never  long  and 
conspicuous  and  in  old  individuals  are  reduced  to  mere  knobs,  the  species  is  best 
treated  as  a PlacophiothrLv.  Very  small  individuals  with  disk  less  than  5 mm. 
across  usually  have  no  disk  spines,  except  minute  ones  at  the  interradial  margins 
and  they  might  be  assigned  to  Lissophiothrix  or  even  to  Ophiotrichoides.  Such 
young  specimens  usuall}"  show  little  or  no  red  in  their  coloration  (at  least  in  pre- 
served material)  but  are  white  prettily  marked  with  blue  and  look  very  unlike 
the  heavily  pigmented  adults. 

The  27  specimens  of  spongicola  at  hand  are  from  the  following  places: 

New  South  Wales:  Colloroy,  I^ong  Reef,  November  28,  1929.  2 specimens. 

Port  Jackson,  Bottle  and  Glass  Rocks,  November  27,  1929. 
1 specimen. 

Shell  Harbor,  May  4,  1932.  5 specimens,  adult  and  young. 
Western  Australia:  Bunkers  Ba}^,  January,  1930.  E.  W.  Bennett  leg.  et  don. 

12  specimens,  adult  and  young. 

Bunbury,  October  25,  1929.  1 specimen. 

Point  Peron,  October  11,  1929.  1 specimen,  large  adult. 

Freemantle,  near  Garden  Island,  October  14,  1929.  1 speci- 
men, small  adult. 

Rottnest  Island,  western  end.  Drummond  and  Swan  leg., 
1930.  1 specimen,  small  adult. 

Dongarra,  February  4,  1931,  E.  W.  Bennett  leg.  et  don. 
3 specimens,  young. 

Placophiothrix  striolata 

Ophiothrix  siriolafa  Grube,  IS6S.  Jahrsb.  Seliles.  ges.  Vaterl.  Cultur,  45,  p.  45. 

Mr.  Ward  has  sent  a single  small  specimen  of  this  handsome  East  Indian 
species  from  Lindeman  Island,  near  Alacka}',  Queensland,  which  is  the  furthest 
south,  that  striolata  has  been  recorded  on  the  eastern  coast.  Koehler  (1907, 
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p.  253)  has  reported  2 small  specimens  from  near  Fremantle  on  the  western  coast, 
but  it  is  more  than  probable  that  these  were  young  spongicola.  The  two  species 
when  not  more  than  7 mm.  across  the  disk  are  surprisingly  alike.  Aside  from  this 
record  of  Koehler^s,  striolata  has  not  been  met  with  west  of  Torres  Strait, 

Placophiothrix  trilineata 

Ophiothrix  trilineata  Lutken,  1869.  Add.  ad  Hist.  Oph.,  pt.  3,  p.  58. 

It  was  most  surprising  to  find  at  Lord  Howe  Island  this  very  handsome 
brittle-star,  which  I first  met  with  in  1913  at  Aler,  in  the  Torres  Strait  region. 
It  has  not  been  taken  hitherto  on  the  eastern  side  of  Australia  south  of  lat.  11°. 
It  does  not  seem  to  be  veiy  common  at  Lord  Howe  as  we  only  secured  4 speci- 
mens. These  were  found  among  the  corals  at  Neds  Beach  and  are  typical  adults. 

Among  the  brittle-stars  loaned  by  the  Australian  Museum  is  a small  Placo- 
phiothrix, scarce!}^  5 mm.  across  the  disk,  from  Batt  Reef,  Queensland,  taken  by 
A.  R.  McCulloch  in  1918.  The  specimen  is  in  poor  condition  and  the  coloration 
is  deep  blue  and  white,  without  a hint  of  the  green  usuall}^  seen  in  trilineata, 
but  there  is  little  doubt  that  it  is  a representative  of  that  species.  It  is  naturally 
of  special  interest  as  the  first  record  of  trilineata  from  the  mainland  coast  of 
Australia. 


Placophiothrix  albohneata^  sp.  nov. 

Disk  11  min.  in  diameter,  with  rather  conspicuous  lobes  in  the  interradii. 
Arms  about  So  mm.  long,  with  rather  attenuate  distal  half.  Disk  covered  with 
the  large,  smooth  triangular  radial  shields  and  rather  numerous  small,  thick, 
rounded  scales;  those  near  the  center  of  the  disk  are  more  or  less  circular,  those 
between  and  beside  the  radial  shields  are  usually  longer  than  wide,  often  con- 
spicuously so;  on  each  of  the  scales  on  the  central  area  is  a short,  slender,  some- 
what rough  spinelet  but  its  length  hardl}^  exceeds  the  diameter  of  the  scale  which 
bears  it;  a few  of  the  scales  between  the  radial  shields  and  some  on  the  interradial 
areas  (many,  close  to  the  disk  margin)  carry  similar  spinelets.  Upper  arm-plates 
(fig.  26)  much  wider  than  long,  with  sharp  lateral  angles;  some  are  quadrilateral 
with  a convex  distal  margin,  a much  shorter,  straight,  proximal  margin  and 
straight,  oblique  sides,  the  lateral  angle  markedly  distal  to  horizontal  middle  of 
plate;  others  are  more  hexagonal,  the  lateral  angles  near  the  middle  of  the  plates 

^ albus- white -{-linea- a line,  in  reference  to  the  conspicuous  longitudinal  white  line  on  the  upper 
side  of  the  arms. 
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and  the  distal  margin  made  up  of  a short  straight  distal  side  and  two  oblique 
sides  connecting  it  witli  the  lateral  angles;  most  of  the  plates  are  intermediate 
between  these  two  extremes. 

Interbraehial  areas  below  covered  by  very  thin  plates,  apjiearing  almost 
naked;  only  a few  bear  spinelets  and  these  are  near  the  distal  margin.  Under  arm- 
plates  more  or  less  elliptical  or  even  circular,  with  a straight  proximal  margin, 
where  they  are  broadly  in  contact;  the  width  and  length  are  nearly  equal  but 
at  the  very  base  of  the  arm  and  far  out  distally  the  length  is  distinctly  greater. 
Arm-spines  7 (or  6)  the  third  (or  second)  from  the  top,  longest,  the  2 lowest  mi- 
nute and  spiniform;  the  longer  ones  are  slender,  a little  flattened  slightly  curved, 
blunt  or  truncate,  and  more  or  less  thorny.  Tentacle-scales  spiniform  but  small 
and  stout;  distally  they  become  larger  and  more  scale-like. 


Oral  shields  moderately  large,  the  madreporite  largest;  excepting  the  madre- 
porite  the  shields  are  rhomboidal,  distinctly  wider  than  long,  the  lateral  angles 
rounded,  the  proximal  wide  but  not  rounded,  the  distal  rather  sharply  acute* 
Adoral  j^lates  moderatel}^  large,  narrower  within  where  they  nearly  or  quite 
meet,  than  without  where  they  are  widely  separated  by  the  first  under  arm-plate. 

Color  of  dry  specimen,  gray-violet,  the  disk  scales,  more  brownish;  there  are 
touches  of  dark  violet  or  blackish  on  the  margins  of  the  radial  shields;  the  arm- 
spines  are  translucent  violet,  the  upper  ones  more  or  less  dusky  near  tip.  On  the 
upper  side  of  each  arm,  running  the  entire  length  from  base  to  tip  is  a conspicuous 
white  line,  rather  sharply  delimited  by  a narrow  dark  line  on  each  side;  on  the 
basal  plates  the  white  line  is  about  one-third  the  width  of  each  plate  but  it  be- 
comes narrower  steadily  and  is  v^ery  narrow  at  tip  of  arm.  Oral  frame,  oral 
shields  and  basal  under  arm-plates  yellowish-white;  sides  of  under  arm-plates 
beyond  disk,  dusky  gray,  but  central  portion  occupied  by  a white  area  which 
forms  part  of  a very  broad  and  conspicuous  white  stripe  running  the  length  of 


Fig.  26,  Placophiothrix  albolineata.  Upper  arm-plates,  x 0. 
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the  arm;  on  some  plates  on  the  basal  part  of  the  arm  the  white  expands  to  occupy 
nearlj"  or  all  of  the  surface  of  the  plate;  elsewhere,  especially  near  middle  of  arm 
and  distall}^,  the  gray  of  the  lateral  parts  of  each  plate  is  noticeabl}"  dai  ker  and 
tends  to  form  a narrow  dark  line  delimiting  the  white  stripe. 

ITolotype,  M.  C.  Z.  no.  5174,  from  a head  of  living  coral  at  Neds  Beach, 
Lord  Howe  Island.  April  22,  1932. 

This  unique  specimen  was  collected  in  the  same  habitat  with  P.  trilineata 
but  was  not  actually  in  the  same  coral  colony,  in  which  specimens  of  that  species 
were  found.  It  is  apparently  more  nearly  related  to  spongicola  than  to  trilineata 
but  is  markedly  different  from  the  Port  Jackson  brittle-star  in  many  features. 
It  is  ver}"  unlike  an}"  Ophiothrix  I have  ever  seen  except  0.  hybrida  II.  L.  Clark 
(1915,  p.  272)  to  which  the  upper  arm-plates  and  color  of  arms  show  a notable 
resemblance.  But  the  disk  covering  in  the  two  species  is  so  different  they  can 
hardly  be  conspecific.  There  is  none  of  the  many  species  of  Ophiothrix  named  by 
Koehler  that  corresponds  at  all  closely  with  it.  Its  apparent  rarity  at  Lord  Howe 
is  probably  due  to  the  fact  that  its  normal  habitat  is  considerably  below  low  water 
mark  and  few  individuals  wander  into  that  zone  near  the  tide  line  which  is  acces- 
sible to  the  collector.  5Ve  cannot  even  guess  how  many  such  species  there  may  be! 

Ophiopteron  elegans 
Ludwig,  ISSSa.  Zeit.  f.w.  Zool.,  47,  p.  459. 

A typical,  though  small,  example  of  this  species  has  been  loaned  by  the 
Australian  Museum.  It  was  taken  20  miles  north-northeast  of  Double  Island 
Point,  Queensland,  in  30  fms.  It  measures  a little  more  than  4 mm.  across  the 
disk,  and  the  dingy,  dii'ty  whitish  color  indicates  that  it  has  been  dried  after  being 
bleached  by  a long  stay  in  alcohol.  But  it  is  of  great  interest  as  the  first  record  of 
a true  Ophiopteron  from  Australia. 

Ophiomaza  cacaotica 
Lyman,  1871.  Illus.  Cat.  M.  C.  Z.,  no.  0,  p.  9. 

This  curious  commensal,  and  possibly  parasitic,  ophiuran  is  common  at 
Broome  l^ut  we  did  not  take  it  at  Darwin.  The  reason  of  course  is  obvious  — ■ 
very  few  large  comatulids  were  found  at  Darwin  — they  are  abundant  at 
Broome.  Ophiomaza  prefers  comatulids  of  dark  color  and  many  arms;  while  oc- 
casionally found  on  Zygometra,  it  is  most  frequent  on  Comanthimi  belli.  In  life 
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the  color  ranges  from  deep  purplish-red  or  dark  brown  to  nearly  black;  many 
specimens  especially  young  ones  are  more  or  less  marked  with  wliite,  cream-color 
or  yellow;  these  markings  commonly  consist  of  a broad  stripe  on  upper  side  of 
arm,  continued  more  or  less  onto  disk  along  inner  margins  of  radial  shields,  and 
arm-spines,  more  or  less  (usually  the  distal  half)  white;  the  interradial  lobes  of 
the  disk,  the  oral  shields  and  mouth  frame,  and  occasionally  some  of  the  under 
arm-]:)lates  are  other  parts  which  may  be  white.  A very  striking  example  has  a 
conspicuous  white  star  on  disk,  with  a small  dark  spot  at  center,  and  the  points 
of  the  star  extending  out  onto  the  basal  half  of  the  arms;  the  interradial  lobes  and 
arm-spines  are  also  white.  No  constant  correlation  was  detected  between  the 
color  of  the  comatulid  and  that  of  the  brittle-star.  Of  the  44  specimens  at  hand 
the  smallest  is  3 mm.  across  the  disk,  with  arms  10  mm.  long,  and  the  largest  has 
the  disk  22  mm.  in  diameter  and  the  arms  75  mm.  long,  a notable  constancy  in 
proportions.  It  is  also  notable  that  the  number  of  plates  covering  the  disk  does 
not  increase  with  increased  size  as  mucli  as  might  be  expected,  though  there  is 
great  diversity  among  adults  in  the  number  and  size  of  the  plates  on  tlie  central 
area  of  the  disk. 


Ophiocnemis  marmorata 

Ophiuru  marmorata  Lamarck,  ISIG.  Aniin.  s.  Vert.,  2,  p.  543. 

Ophiocnemis  marmorata  Muller  and  Troschel,  1842.  Syst.  Ast.,  p.  87. 

This  handsome  brittle-star  is  very  abundant  in  areas  of  fine  sand  in  Roebuck 
Bay  and  southwestward  along  the  coast.  At  extreme  low  tides  it  was  interesting 
to  walk  about  in  their  habitat  and  see  how  completely  buried  in  the  sand  they 
were.  Not  even  an  arm  tip  was  visible  but  the  position  occupied  by  the  animal 
was  evident,  owing  to  the  sHght  depression  in  the  sand  roughly  similar  to  the 
form  of  disk  and  arms,  probably  the  result  of  the  settling  of  the  sand  as  the 
animal  ceases  movement  with  the  outgoing  tide.  The  color  of  Ophiocnemis  cor- 
responds so  closely  in  its  tints  and  variegation  with  the  sand  in  which  it  lives, 
that  the  resemblance  may  well  be  protective.  When  the  tide  was  out  large 
numbers  of  gulls  were  continually  hovering  over  the  areas  where  Ophiocnemis 
swarmed  and  it  seemed  as  though  the  brittle-stars  were  the  objects  of  interest. 
But  I did  not  see  an  indubitable  case  of  a gull  picking  up  an  ophiuran.  The  latter 
are  so  uniformly  buried  and  move  so  little  (with  the  tide  out),  it  is  probable  that 
only  those  which  become  accidentally  exposed  are  seized  by  tlie  gulls.  The 
61  specimens  at  hand  range  from  3 to  21  mm.  across  the  disk.  The  small  ones  are 
quite  OphiothrLx-like. 
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Ophiothela  hadra 

H.  L.  Clark,  1915a.  Mem.  M.  C.  Z.,  26,  p.  284. 

We  found  Ophiothela  fairly  common  on  a sponge  dredged  near  the  Shell 
Islands  at  Darwin  in  July,  1929,  but  did  not  meet  with  it  at  Broome  that  year. 
In  June,  1932,  however,  we  took  it  repeatedly  on  gorgonians  while  dredging. 
These  specimens  show  great  diversity  in  size  and  some  in  color.  My  field  notes 
say  of  the  specimens  taken  at  Darwin:  “Extraordinarily  bizarre  coloration:  black, 
white,  yellow,  red  and  dull  green,  quite  irregularly  massed  but  general  impression 
of  a group  of  specimens  together  was  red  and  green  — not  bright  however/^  In 
the  larger  dry  specimens  from  Broome  the  disk  is  a deep  purplish-red  but  the 
arms  are  decidedly  variegated. 

MTiether  hadra  is  really  a valid  species  is  still  open  to  question  but  there  is 
little  doubt  that  all  these  Australian  specimens  represent  a single  form  and  are 
identical  with  the  type  of  hadra  and  the  specimens  taken  by  the  “Endeavour’^ 
referred  to  that  species  (II.  L.  Clark,  1916,  p.  92).  The  cotypes  of  danae  Verrill 
in  the  M.  C.  Z.  have  much  longer  arms  than  hadra  and  I am  in  doubt  whether  the 
two  species  are  identical,  but  so  far  as  I know  all  Australian  material  can  be 
referred  to  hadra,  Koehler  (1907)  referred  specimens  from  Shark  Bay  and  Albany 
to  danae  but  hadra  had  not  at  that  time  been  distinguished.  In  any  case  the  oc- 
currence of  an  Ophiothela  at  Albany  needs  verification. 

In  examining  alcoholic  specimens  of  the  holothiirian  Pentacta  caeridea  taken 
at  Broome  in  1929,  5 small  specimens  of  Ophiothela  were  found  clinging  tightly 
to  them.  As  this  Pentacta  occurs  frequently  on  alcyonarians  it  is  not  inexplicable 
how  the  little  ophiurans  came  to  be  associated  with  the  holothurians  but  it  is  I 
think  the  first  case  of  the  kind  reported. 

There  are  109  specimens  of  Ophiothela  in  the  present  collection  but  nearly 
all  are  very  young.  ^ 

Queensland:  Port  Curtis.  27  specimens,  adult  and  young.  Loaned  by  the 
Australian  Museum. 

Northern  Territory:  Darwin,  near  Shell  Islands,  3-6  fms.  on  a sponge,  July  24, 

1929.  22  specimens,  young. 

Western  Australia:  Broome:  5-S  fms.,  on  alcyonarians,  June,  1932.  55  speci- 
mens, adult  and  young. 

Broome,  on  Pentacta  caeruleaj  September,  1929.  5 speci- 


mens, very  young. 
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Ophiogymna  elegans 
Ljungman,  1866.  Ofv.  Kongl.  Vet.-Akacl.  Forh.,  23,  p.  163. 

A single  specimen  of  this  brittle-star,  4.5  mm.  across  the  disk,  has  been 
loaned  by  the  Australian  Museinn.  It  was  dredged  off  Xorwest  Island,  Great 
Barrier  Reef,  Queensland,  by  Livingstone  and  Boardman,  and  is  of  great  interest 
as  the  first  Ophiogymna  reported  from  Australia. 


Ophiogymxa  lixeata^  sp.  nov. 

Disk  rather  more  than  4 mm,  across  but  of  irregular  shajDe,  covered  with  a 
loose,  thin  skin  which  is  full  of  delicate  scales.  Radial  shields  relatively  large, 
much  longer  than  wide,  somewhat  triangular,  but  distal  angle  is  wide  and  truncate 
and  outer  side  is  concave;  t!ie  two  shields  of  a ]iair  hav^e  the  inner  sides  in  contact 
distally  but  a little  separated  within.  Arms  5,  v^ery  long  and  slender  but  so  con- 
voluted they  cannot  lie  measured,  apparently  40-50  mm,  in  life  and  probably 
more.  L'pper  arm-plates  indistinguishable  even  under  a magnification  of  90 
diameters;  apparently  there  are  many,  irregular  small,  and  even  minute,  plates 
imbedded  in  a thin  skin  covering  the  upper  side  of  the  arm;  near  the  tip  of  the 
arm,  the  ends  of  the  arm  segments  are  thicker  than  the  middle  and  there  are  indi- 
cations that  a very  delicate  ill-defined  upper  arm-plate,  much  longer  than  wide  is 
present. 

Interbrachial  areas  below  covered  with  the  delicate  scale-bearing  skin  of  the 
disk.  Under  arm-plates  proximally  small,  wider  than  long  not  in  contact  with 
each  other;  each  has  a convex  proximal  border  and  a straight  or  slightly  concave 
one  distally;  on  the  outer  part  of  the  arm,  the  plates  are  longer  than  wide  and 
quite  fully  in  contact.  Arm-spines  5 or  6,  the  next  to  the  uppermost  (or  second 
below)  longest,  translucent  and  fineU  thorny;  the  ui:)permost  is  acicular  and  more 
nearly  smooth;  the  following  2 or  3 are  rather  blunt  and  a trifle  curved  near  tip; 
the  two  lowest  are  very  small.  Tentacle-scale  wanting,  unless  the  lowest  arm- 
spine  is  regarded  as  such. 

Oral  shields  small,  rhombic,  wider  than  long,  with  rounded  angles,  the  inner 
angle  sharpest;  madreporite  largest,  of  irregular  shape.  Adoral  plates  relatively 
very  large,  not  quite  meeting  at  their  somewhat  pointed  inner  ends;  at  the  outer 
end  a large  squarish  lobe  separates  the  oral  shield  from  the  arm-plates.  Color  of 
dry  specimens,  i3ale  gray,  tlie  arm-spines  and  oral  surface  nearly  white;  the  radial 


* litica  — a line,  in  reference  to  the  white  lines  on  the  arms. 
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shields  darker  with  a violet  tinge.  Along  the  upper  side  of  the  arm  is  a narrow  but 
conspicuous  median  white  line.  Under  high  magnification  the  upper  side  of  the 
arm  shows  a very  evident  light  violet  tinge. 

Ilolotype,  Australian  Museum  no.  J 6045,  from  west  of  Low  Islands,  Great 
Barrier  Reef,  Queensland,  C-S  fms.  on  a mud  and  alcj'onarian  bottom.  Novem- 
ber 15,  1928. 

There  are  3 paratypes  of  this  very  distinct  species,  taken  with  the  holotype. 
All  were  loaned  by  tlie  Australian  ^luseum.  At  first  sight,  the  specimens  look  as 
though  they  had  been  somewhat  decalcified  by  acid  alcohol  before  being  dried, 
but  as  examination  under  90  diameters  shows  the  teeth  on  the  arm-spines  abso- 
lutely untouched  by  any  acid,  it  is  unlikely  any  decalcification  has  taken  place. 
Aside  from  the  distincti\^e  coloration  which  is  identical  in  all  four  specimens,  the 
characters  of  the  disk,  arm-covering  and  arm-spines  combine  to  set  this  species 
apart  from  the  other  members  of  the  genus.  In  the  thin  disk-skin  with  numerous 
obvious  scales,  Uneata  is  less  distant  from  OphiothrLx  than  is  elegans. 


OPIilOCHITONIDAE 

OPHIOXEliElS  SCHAYEHl 

Ophiolepis  schaycri  Muller  ami  Tkoschel,  1S44.  Arch.  f.  Xaturg.,  10,  p.  1S2. 

Ophionrreis  schayeri  Lutken,  lS59a.  Add.  ad  Hist.  Oph.,  pt.  2,  p.  110. 

This  common  and  well  known  brittle-star  characteristic  of  the  southern 
coastal  fauna  of  Australia  is  represented  in  the  present  collection  by  77  specimens 
from  the  following  places.  Since  it  occurs  in  New  Zealand  as  well  as  Australia, 
its  apparent  absence  from  Lord  Howe  Island  is  of  more  than  passing  interest. 
New  South  Wales:  C olloroy,  Long  Reef,  November  2S,  1929.  1 specimen,  very 

young. 

Port  Jackson,  Bottle  and  Glass  Rocks,  November  27,  1929. 
4 specimens,  adult  and  young. 

Port  Jackson,  near  Middle  Head,  6-S  fms.,  November  21, 
1929.  22  specimens,  adult  and  young.  A field  note  says: 
“0.  schayeri  at  Port  Jackson  has  a decidedly  red  cast  and 
looks  very  different  from  those  found  near  Perth.”  Now 
in  their  dry  condition,  the  red  cast  is  quite  gone  but  the 
coloration  is  noticeably  darker  than  the  Western  Aus- 
tralian material. 
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Shell  Harbor,  May  4,  1932.  7 specimens,  adult  and  young; 
adults,  23-24  mm.  across  disk. 

Western  Australia:  Bunkers  Bay,  January  1930.  E.  W.  Bennett  leg.  et  don. 

5 specimens,  adult  and  young. 

Bunbuiy,  October,  1929.  1 specimen,  adult. 

Point  Pcron,  October,  1929.  23  specimens,  adult  and  young; 
largest  24  mm.  across  disk. 

Rottnest  Island,  October,  1929.  9 specimens,  adult  and 
young,  one  only  2 mm.  across  disk. 

Rottnest  Island,  January,  1934.  Captain  Beresford  E.  Bard- 
well  leg.  et  don.  3 specimens. 

Dongarra,  April  10,  1928.  E.  W.  Bennett  leg.  et  don.  2 speci- 
mens, j^oung. 


Ophionereis  semoni 

Ophioiriion  semoni  Doderlein,  1S9G.  Denk.  Ges,  Jena,  8,  p.  2SS. 

Ophionereis  semoni  Koehler,  1905.  ‘^Siboga'*  Oph,  Litt.,  p.  54. 

This  species  proves  to  be  very  common  at  Broome  and  we  also  took  it  at 
Darwin.  It  has  not  yet  been  reported  from  the  coast  west  of  Broome  in  the  north^ 
or  west  of  Spencer  Gulf  in  the  south.  Its  occurrence  in  South  Australia  is  puzzling 
since  it  is  not  known  from  either  New  South  Wales  or  Victoria.  The  furthest 
south  on  the  Queensland  coast  would  seem  to  be  at  Lindeman  Island,  as  reported 
below. 

The  specimens  from  Darwin  are  all  rather  small  but  are  typical.  At  Broome, 
specimens  7 mm.  across  the  disk  were  not  rare  and  one  9 mm.  in  diameter  was 
secured,  the  largest  so  far  recorded.  There  is  no  little  diversity  in  the  arm  bands 
and  disk  markings  but  a remarkably  constant  recognition  mark  is  found  on  the 
lower  surface:  the  oral  shields  are  white,  usually  a very  pure  white,  with  the  mar- 
gins, or  at  any  rate  the  adjoining  tissues  abruptly  dark  (dusky,  brown  or  olive). 
The  upper  side  of  the  disk  commonly  has  a dark  blotch  at  center,  which  may  cover 
a large  part  of  its  surface  but  is  irregular  in  form  as  well  as  size;  usually  it  is  finely 
speckled  or  reticulated  with  whitish.  Very  small  specimens  are  not  notably 
different  from  adults. 

* Unless  Koehler’s  record  (1907,  p.  24G)  of  0.  duhia  from  Shark  Bay  really  refers  to  this  species, 
which  seems  probable. 
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The  40  specimens  of  semoni  at  hand  are  from  the  following  places: 
Queensland:  Lindeman  Island,  Great  Barrier  Reef,  near  ]\Iackaj^,  1934.  ]\I. 

Ward  leg.  et  don.  1 specimen,  adult. 

Northern  Territory:  Darwin,  near  Shell  Islands,  3-6  fms.,  July,  1929.  5 speci- 
mens, adult  and  young. 

Darwin,  near  Leper  Station,  May,  1932.  3 specimens,  small 
adults  and  3^oung. 

Western  Australia:  Broome,  alongshore,  particularly  at  Entrance  Point,  August 

and  September,  1929.  16  specimens,  chief!}"  adult. 

Broome,  dredging  in  5-8  fms.,  chiefly  southwest  from  Roe- 
buck Bay,  June,  1932.  15  specimens. 

Besides  these  typical  examples  of  semoni^  there  are  2 small  Ophionereis  from 
the  western  coast  of  the  continent  whose  status  is  very  puzzling.  Lmtil  more 
material  is  available  they  may  be  regarded  as  varieties  of  sc?uoui  but  it  will  not 
be  surprising  if  each  proves  to  be  a valid  species.  Both  agree  with  semoni  in  hav- 
ing white  oral  shields,  as  well  as  in  their  structural  characters.  The  individual 
which  is  the  more  like  sc‘mo7n  comes  from  furthest  south!  It  was  taken  at  Point 
Peron  by  Professor  Bennett  who  kindly  sent  it  to  me.  It  has  the  disk  only  4 mm. 
across,  so  it  is  about  half  grown.  The  arms  are  nearly  white,  not  at  all  grayish  or 
dusky  as  in  semoni,  and  every  third  or  fourth  segment  is  very  dark,  almost  black, 
in  marked  contrast,  but  the  dark  area  is  not  sharply  delimited.  The  arm-spines 
are  spotted  or  ringed  with  brownish  as  in  semoni.  The  upper  surface  of  the  disk  is 
nearly  black  with  many  small  roundish  spots  of  dirty  white  or  yellowish  and  3 
large  irregular  blotches  of  the  same  light  color  on  each  interradial  margin.  The 
interradial  areas  below  may  be  described  as  black  with  10-12  large  irregular 
wliitish  blotches,  or  as  white  handsomely  reticulated  with  black.  Oral  shields  and 
jaws  white,  the  adoral  plates  brown  in  rather  marked  contrast,  making  a broAvn 
pentagon  around  the  mouth.  In  view  of  this  unusual  and  striking  coloration,  this 
specimen  may  be  called  Ophionereis  sefnoni  var.  trigra  but  its  near  relationship  to 
the  related  species  stigma  must  not  be  ignored.  The  holotype  is  M.  C.  Z.  no. 
5203. 

The  other  specimen  is  similar  to  the  above  in  its  banded  white  arms  but  the 
bands  are  not  nearly  so  dark;  they  are  dusky  with  a greenish  tinge.  The  arm- 
spines  are  white  not  spotted  or  banded  at  all.  The  disk  is  a uniform  chocolate 
brown  with  a few  small  spots  of  whitish  and  3 or  4 elongated  Avhitish  spots  or 
blotches  along  the  interradial  margins.  The  interradial  areas  below  are  dusky 
brown,  each  with  S-10  rounded  whitish  spots.  The  whole  oral  region  is  dusky 
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brown  except  the  teetli  and  a large  rounded  white  spot  on  each  oral  shield.  This 
variety  is  so  markedly  different  from  any  other  Opliionereis  I have  seen,  it  seems 
best  to  give  it  a name,  so  for  the  present  it  may  be  called  0.  semoni  var.  badia 
(=  brown).  The  unique  holotype  (M.  C.  Z.  no.  5204)  was  taken  by  Professor 
Bennett  at  Dongarra.  It  is  not  quite  5 mm.  across  the  disk,  and  the  arms,  only 
about  25  mm.  long,  are  obviously  shorter  than  in  typical  semoni. 


Ophionereis  hexactis^  sp.  nov. 

Disk  very  flat,  smooth  and  thin,  hexagonal,  4 mm.  in  diameter.  Arms  6, 
about  30  mm.  long,  very  slender  and  attenuate.  Disk  covered  by  a soft  skin, 
crowded  with  very  delicate  more  or  less  circular,  minute  scales  only  visible  in  dry 
specimens  and  under  considerable  magnification;  no  external  evidence  of  radial 
shields.  Upper  arm-plates  near  base  of  arm  rounded  triangular,  with  a proximal 
base  and  a narrow  distal  tip;  length  equals  or  exceeds  width;  further  out  the  plates 
become  longer  and  narrower  and  ai*e  elongated  pentagons,  with  rounded  angles; 
supplementary  plates  veiy  thin  and  hard  to  make  out,  but  there  is  at  least  one  on 
each  side;  additional  supplementary  scales  of  small  size  appear  to  be  present  but 
it  is  very  difficult  to  distinguish  them. 

Interbrachial  areas  below  covered  like  the  disk  with  a delicate  skin  crowded 
with  minute  scales.  Under  arm-plates  much  longer  than  wide,  especially  distally; 
at  middle  of  arm  they  are  elongated  pentagons  with  a more  or  less  pointed  proxi- 
mal angle  and  a rounded  distal  end;  the  length  is  twice  the  width  or  more.  Arm- 
spines  3,  very  slender  but  blunt  and  scarcely  tapering;  the  middle  one  is  longest 
and  exceeds  an  arm-segment  considerably.  Tentacle-scale  very  large  but  thin 
somewhat  longer  than  wide.  Oral  shields  more  or  less  nearly  circular,  the  mad- 
reporite  largest;  the  length  may  exceed  the  width  and  the  inner  end  may  be  a 
trifle  pointed.  Adoral  plates  narrow  at  the  inner  end  where  they  may  meet 
l^ut  often  do  not;  wide  at  the  outer  end  where  a distally  projecting  lobe  separates 
the  oral  shield  from  the  side  arm-plate.  Oral  papillae  4 on  each  side,  the  outer 
one  largest;  all  are  narrow  and  bluntly  pointed.  Color  of  dry  specimen:  disk 
yellowish-gray;  arms  nearly  white,  with  or  10  very  narrow  dark  bands;  these 
bands  are  dusky  with  a purplish  tint,  but  not  black;  upper  arm-plates  distally  are 
sometimes  quite  gray;  lower  surface  white,  save  for  the  yellowish-gray  (almost 
greenish)  interbrachial  areas. 


‘ —six-hciKTls  =r(ujf  in  reference  to  the  number  of  arms. 
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Holotype,  M.  C.  Z.  no.  5205,  from  under  a rock,  East  Point,  Darwin,  X.  T., 
June,  1929. 

This  delicate  little  species  is  so  much  more  fragile  than  young  setnoni  of  the 
same  disk-diameter  that  it  was  recognized  as  different  from  the  very  first.  There 
are  1 1 paratypes  from  East  Point,  of  which  2 are  pentainerous  but  not  otherwise 
peculiar.  The  thread-like  arms  are  very  characteristic  especially  in  life.  My 
field  notes  at  Darwin  say  of  one  of  the  paratypes:  ^^Disk  dull  red,  about  1.5-2  mm. 
in  diameter;  arms  very  slender,  long  (30  mm.  =±=)  almost  white  with  widely 
spaced  black  spots  or  cross  bars.  A very  delicate  creature  on  under  side  of  a 
rock  in  tide  pool.  Disk  seems  very  dark  in  contrast  to  white  sparsely  banded 
arms.  Apparently  lives  on  the  sand  under  rocks;  when  they  are  turned  over 
suddenly  the  brittle-star  is  drawn  up  with  back  to  rock  and  lies  (against  its  up- 
turned lower  surface)  mouth  up,  and  is  then  rather  hard  to  see.'’ 

During  one  of  our  last  days  at  Lord  Howe  Island,  2 small  examples  of  this 
curious  little  Ophionereis  were  taken,  my  field  notes  saying:  ^^Ophiouereis  sp.? 
2 specimens,  very  small,  on  under  side  of  rocks,  far  out  on  Neds  Beach  flat. 
Disk  bright  brown;  6 arms,  white  with  widely  separated  narrow  bands  of  red 
brown.  Disk  rather  soft  and  dries  to  a much  smaller  size  than  in  life.”  The  oc- 
currence of  hexactis  at  Lord  Howe  is  certainly  surprising  but  probably  it  occurs 
all  along  the  Barrier  Reef. 


Ophionereis  stigaia^  sp.  nov. 

Disk  7 mm.  across.  Arms  5,  probably  about  60  mm.  long,  but  the  tips  are  all 
missing.  So  similar  to  semoni  in  structural  features  that  a detailed  description  is 
quite  superfluous.  Upper  arm-plates  wideand  short  with  veryacute  lateral  angles; 
in  semoni  the  plates  are  relatively  longer  and  narrower  with  less  marked  lateral 
angles;  typical  examples  are  obviously  different  but  in  small  specimens  this  char- 
acter is  not  easily  recognized  and  even  in  some  adults  the  difference  isn't  very 
satisfactor}L  In  the  under  arm-plates  however  there  is  a noticeable  difference 
which  seems  to  be  very  constant.  In  semoni  the  under  arm-plates  expand  distally 
so  that  they  are  somewhat  bell-shaped,  the  distal  end  considerably  wider  than  the 
proximal  with  angular  corners,  but  in  stigma  the  lateral  margins  of  the  plate  are 
parallel  and  the  distal  margin  is  the  same  length  as  the  proximal,  while  the 
corners  are  more  rounded;  moreover  the  distal  margin  is  often  concave  or  ev^en 


(jTrlyna  — a inark,  in  reference  to  the  conspicuous  brown  mark  at  the  base  of  each  arm. 
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notched,  wliile  in  semoni  it  is  usually  somewhat  Comdex.  This  difference  in  the 
under  arm-plates  can  be  detected  even  in  very  young  specimens. 

Another  character  that  is  evident  enough  in  adults  but  rather  indefinite  in 
young  specimens  is  associated  with  the  mouth  parts;  in  semoni  the  mouth-frame 
and  oral  shields  are  more  or  less  covered  by  a skin  which  obscures  the  adoral 
plates  and  even  the  boundaries  of  the  oral  shields  and  in  adult  specimens  no  plate 
boundaries  can  be  made  out.  In  stigma^  there  is  no  such  skin  but  even  the  adoral 
plates  can  be  easily  seen. 

In  coloration,  the  differences  are  so  evident  in  life  tliat  the  species  are  in- 
stantly recognizable,  only  very  small  specimens  requiring  much  care.  In  matun^ 
stigma,  the  disk  is  pale  gray  (or  whitish  or  yellowish)  with  a coarse  network  of 
dark  brown  lines;  at  the  base  of  each  arm  is  a peculiar  mark  of  dark  brown  or 
black,  which  appears  first  in  very  young  specimens  as  an  elongate  spot  between 
the  proximal  ends  of  the  radial  shields;  tlie  distal  end  of  this  dark  area  forks  and 
one-half  extends  across  each  radial  shield  and  then  bends  outward  to  the  disk 
margin  beside  the  arm-base,  where  it  may  run  inward  almost  to  the  middle  of  the 
interradial  area;  usually  this  mark  is  not  as  complete  as  described  above;  it  may 
remain  as  a single  longitudinal  mark  between  the  radial  shields  or  more  commonly 
it  becomes  a horizontal,  irregular,  narrow  blotch  across  the  shields  or  along  the 
margin  of  the  disk  interradially ; sometimes  the  dark  brown  color  forms  a spot  at 
the  inner  end  of  the  radial  shields  whence  it  spreads  inward  onto  the  disk  and 
not  distally  at  all.  One  might  almost  say  that  in  no  two  specimens  are  the  details 
of  the  ^‘stigma^’  exactly  alike,  but  in  very  few  specimens  indeed  is  it  inconspicuous. 
As  a rule  the  arms  of  stigma  are  lighter  colored  than  those  of  semoni  and  the  dark 
cross  l^ands  are  more  frequent  and  wider.  On  the  oral  surface,  the  differences  are 
evident;  in  stigma  the  light  colored  distal  portion  of  each  interbrachial  area  shows 
a coarse  network  of  dark  lines  but  these  merge  together  proximally  so  that  just 
outside  the  oral  shield  each  area  is  dark  brown,  and  a dusky  area  extends  inward 
onto  the  light  colored  shield,  or  there  may  be  one  or  two  distinct  spots  on  the 
shield  — ■ very  different  from  the  dusky  bordered  white  oral  shields  of  semoni. 

Ilolotype,  M.  C.  7j.,  no.  5209,  from  under  a rock,  at  Cape  Leveque,  W.  A., 
August,  1929. 

The  superficial  resemblance  of  this  species  to  semoni  is  obvious  but  they  are 
really  quite  distinct  and  adult  specimens  are  easily  distinguished.  At  Broome, 
both  species  were  common  at  Entrance  Point  and  at  Gantheaume  Point.  At 
False  Cape  Bossut,  stigma  was  abundant  but  we  did  not  note  semoni.  Oddly 
enough  at  Cape  Leveque  also  we  found  only  stigma.  At  Darwin  only  semoni  was 
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collected.  Neither  species  grows  to  a large  size  and  most  of  the  specimens  found 
are  young.  Owing  to  tlieir  secretive  habits  and  the  similarity  between  their 
coloration  and  that  of  their  habitat,  either  species  might  be  easily  overlooked. 

The  67  specimens  of  sligma  at  hand  are  grouped  as  follows: 

Western  Australia:  Cape  Leveque,  August,  1929.  7 specimens,  adult  and  young. 

Broome,  chiefly  at  Entrance  and  Gantheaume  Points, 
August  and  September,  1929.  32  specimens,  adult  and 
young. 

False  Cape  Bossut,  September  8,  1929.  15  specimens. 

Broome,  chiefly  by  dredging  in  5-8  fms.,  June,  1932.  13 
specimens,  adult  and  young. 


Ophionereis  TIGRIS*  sp.  nov. 

Plate  25,  fig,  6 

Disk  4.5  mm.  across.  Arms  5,  about  35  mm,  long.  Similar  to  0.  semoni  in 
its  structural  features  but  the  skin  of  the  oral  surface  is  so  thick  that  not  even  the 
oral  shields  are  distinguishable.  Coloration  most  striking.  Disk,  above  and  below 
pale  yellow,  with  bold  irregular  lines  of  purplish-brown;  in  the  interbrachial  areas 
orally  there  are  3 lines  running  inward  from  margin,  the  middle  one  longest  and 
extending  onto  the  jaw  but  not  to  the  teeth,  the  ones  on  either  side  extend  onl}^ 
to  the  third  or  second  arm-segment;  on  the  aboral  surface  of  disk  the  lines,  though 
few,  are  too  irregular,  to  permit  detailed  description.  Arms  banded  whitish  and 
purplish-brown  with  surprising  uniformity,  to  the  very  tip;  with  extremely  few 
exceptions,  dark  and  light  segments  alternate  regularly.  Arm-spines  distally  white 
but  on  proximal  portion  of  arms  they  have  a dusky  spot  or  band  on  basal  half. 

Holotype,  Australian  Museum,  no  J6050,  from  Norwest  Islet,  Queensland. 
]\Iay,  1930.  ^Melbourne  Ward  leg. 

This  beautiful,  and  unfortunately  unique,  specimen  was  loaned  by  the  Aus- 
tralian iMuseum.  It  is  so  very  different  from  any  other  Ophionereis  I have  seen, 
I cannot  doubt  it  represents  a hitherto  unknown  species. 


^ Hgris=a,  tiger,  in  reference  to  the  color  and  markings  of  the  disk. 
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OPHIOCOMIDAE 

OpHIOCOMA  BREV1PE8 

Petkr.s,  1851.  Monatsl).  K.-Preus.  Akad.  Wiss.  Berlin,  p.  465. 

This  handsome  species  was  met  with  only  at  Lord  Howe  Island  wliere  it  is 
not  very  eommon  under  stones  among  the  eoralline  algae  at  Xeds  Beaeh.  It  is 
even  less  common  on  the  reef-flat  near  Mt.  Lidgl)ird.  A^oung  specimens  less  than 
S mm.  across  the  disk  are  very  light  colored,  almost  white,  with  no  green,  the 
bands  on  the  arms  and  the  few  lines  on  the  disk  being  dusky.  As  they  become 
larger,  they  become  darker  and  the  green  color  appears.  There  is  little  change  in 
I'elative  length  of  arms  however,  for  the  smallest  of  the  S specimens  at  hand,  an 
individual  4 mm.  across  disk,  has  arms  10  mm.  long  while  the  largest  with  disk 
16  mm.  across  has  arms  little  less  than  4 times  as  much.  The  larger  specimens 
have  the  disk  handsomely  variegated  with  light  and  dark  green.  The  habits  of 
brevipes  at  Lord  Howe  were  surprisingly  sluggish.  They  crowded  into  holes  and 
crannies  and  remained  perfectly  cpiiet  when  ex{)oscd,  the  arms  drawn  up  as  snugly 
about  the  body  as  possible. 


OpIIIOCOMA  CANALICULATA 
Lutken,  1S69.  Add.  ad  Hist.  Oph.,  pt.  3,  p.  46. 

There  is  a fine  series  of  93  specimens  of  this  Ophiocoma  at  hand,  ranging  in 
disk  diameter  from  2 to  21  mm.  It  has  heretofore  been  considered  a rare  ophiuran 
but  the  collecting  in  1929  showed  it  to  be  common  at  Port  Willunga,  S.  A.  and 
at  Point  Peron  and  Rottnest  Island,  W.  A.  Professor  Bennett  also  found  it 
common  at  Bunkers  Bay,  but  there  are  no  specimens  available  from  Albany  or 
Bunbury,  which  seems  a little  odd.  It  has  not  been  taken  at  Dongarra  or  the 
Abrolhos  and  Michaelsen  and  Hartmeyer  did  not  meet  with  it  during  their  exten- 
sive collecting  in  Western  Australia  in  1905.  That  its  range  extends  eastward  to 
the  New  South  Wales  coast  was  revealed  by  our  taking  a typical  specimen  at 
Shell  Harbor. 

On  the  whole  this  large  series  of  specimens  shows  no  notable  diversity  in 
structural  features  but  a good  deal  in  coloration.  The  smallest  specimen  (2  mm. 
across  disk)  is  variegated  with  pale  red  and  white,  and  shows  no  definite  white 
line  on  lower  side  of  arm;  it  was  taken  at  Bunkers  Bay  and  is  dry  and  possibly 
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somewhat  bleached,  ^ome  small  specimens  from  Rottnest  Island,  3-4  mm, 
across,  liave  the  disks  dark  gra^dsh-brown,  the  arms  somewliat  lighter;  in  2 cases, 
the  arms  are  distinctly  banded  with  white  and  in  a third  many  under  arm-plates 
are  white;  only  1 shows  the  beginnings  of  the  characteristic  white  stripe  on  the 
lower  surface  of  the  arms.  Most  individuals  above  5 mm.  across  the  disk  show 
this  wliite  stripe  plainly  but  sometimes  only  on  the  basal  part  of  the  arms;  in 
very  large  specimens  it  often  becomes  quite  indistinct,  though  traces  of  it  can 
usually  be  made  out.  The  ground  color  of  preserved  material  ranges  from  liglit 
brown  or  grayish  to  nearly  black;  in  many  specimens  there  is  a v^ery  evident  red- 
dish or  claret  tinge;  one  very  small  specimen  from  Port  Willunga,  is  uniformly 
rusty  red  but  this  ma}"  be  an  accident  of  preservation. 

As  for  tbe  color  in  life,  my  field  notes  at  Port  Willunga,  S,  A.,  say  '^all  uni- 
formly black  in  life  with  a reddish  cast  on  sides  and  orally.'’  The  reddish  tint  is 
quite  lacking  in  the  dry  specimens.  My  notes  at  Point  Pcroii  say:  '^color  in  life 
pale  olive,  light  brown  or  dark  brown,"  It  is  very  noticeable  that  specimens  from 
the  west  coast  are  very  miicli  lighter  than  those  from  Port  Willunga.  The  speci- 
men from  Shell  Harbor  is  dark  with  a definite  reddish-purple  tint.  Many  of  the 
dry  specimens  from  Bunkers  Bay  are  very  light  brown  but  it  is  impossible  to  say 
how  much  of  tliis  may  be  artificial. 

The  specimens  at  hand  are  from  the  following  places: 

New  South  Wales:  Shell  Harbor,  May  4,  1932,  1 specimen. 

South  Australia:  Port  Willunga,  November  2,  1929.  14  specimens,  adult  and 
young. 

AVestern  Australia:  Bunkers  Bay,  January,  1930.  E.  W.  Bennett  leg.  et  don. 

19  specimens,  adult  and  young. 

Point  Peron,  October,  1929.  33  specimens,  adult  and  young. 

Point  Peron.  E.  W.  Bennett  leg.  et  don.  22  specimens,  adult 
and  young. 

Rottnest  Island,  October,  1929,  3 specimens,  very  young. 

Rottnest  Island,  1931.  G.  Bourne  leg,  1 very  young  speci- 
men. 

Ophiocoma  erinaceus 
Muller  and  Troschel,  1S42.  Sys.  Ast.,  p.  9S. 

This  species  was  fairly  common  at  Lord  Howe  Island  but  we  did  not  meet 
with  it  elsewhere.  It  occurred  under  rocks  on  the  reef-flat  near  Mt.  Lidgbird  and 
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was  alDundant  at  Neds  Beach,  among  the  corals.  Xo  specimens  of  the  closely 
related  species  seolopendrina  or  scJwenleimi  were  found.  \"ery  small  specimens  of 
crinacens  have  the  arms  more  or  less  evidently  banded  and  often  show  white  on 
disk  mai-gins  and  lower  surface  of  arms  but  the  short  arms  will  help  to  distinguish 
them  from  young  seolopendrina.  Large  specimens  often  have  the  uppermost  arm- 
spines  more  or  less  enlarged  and  such  specimens  arc  sometimes  mistaken  for 
Ophiomastix,  from  which  genus  the  disk  covering  always  distinguishes  them. 
The  22  specimens  of  crmaceus  at  hand  range  in  disk  diameter  from  3 to  26  mm. 
The  absence  of  Ophiocomas  from  the  coasts  of  northern  and  northwestern  Aus- 
tralia is  a very  unexpected  feature  of  the  ophiuran  fauna  there. 


Ophiocoma  insularia  var.  variegata 

Ophiocoma  insularia  Lymax,  1S61.  Proc.  Boston  Soc.  Nat.  Hist.,  8,  p.  SO. 

Ophiocoma  variegata  E.  A.  Smith,  1S76.  Ann.  Mag.  Nat.  Hist.  (4)  18,  p.  39. 

The  opportunity  to  renew  my  acquaintance  with  Ophiocoma  hrevipes  at 
Lord  Ilowe  Island  made  it  easy  to  take  the  first  step  in  untangling  the  forms  hav- 
ing a finely  granulated  disk-covering  extending  clear  to  the  oral  shields.  In  my 
revision  of  the  genus  (1021,  pp.  120-132)  they  were  all  grouped  under  the  speeific 
name  hrevipes  Peters  but  I expressed  my  dissatisfaction  with  this  arrangemeni 
and  stated  (p.  130)  my  belief  in  the  possibility  that  at  least  one  of  the  varieties 
proposed  'fis  really  a distinct  species.’^  At  Lord  Howe,  the  habits  and  habitat 
of  hrevipes  were  as  distinctive  as  its  greenish  and  white  coloration  and  its  short 
arms.  Hence  there  was  no  possibility  of  confusion  with  the  present  form.  There 
were  no  connecting  links  seen  and  no  doubt  remains  that  hrevipes  is  a well- 
marked  species  quite  distinct  from  the  present  stouter,  dark-eolored  form  which 
has  been  called  variegata,  Lyman’s  name  insularia  was  however  the  earliest  name 
given  to  the  dark-colored  Ophiocomas  with  fine  disk  granulation  and  must  be 
used  for  the  uniformly  dai'k  ones  occurring  at  the  Hawaiian  Islands.  The  similar 
Ophiocoma  with  a variegated  coloration  to  which  Smith  subsequently  gave  the 
name  variegata  may  possibly  be  entitled  to  specific  rank  but  the  matter  is  still 
open  to  (question  and  further  field  work  is  needed.  At  Lord  Howe  typical  insularia 
was  not  found  but  variegata  is  very  common  and  24  specimens  are  at  hand.  They 
range  from  4 to  34  mm.  in  disk  diameter  and  the  arms  are  about  4 times  as  much. 
Obviously  the  difference  in  arm  length  between  typical  hrevipes  and  variegata  is 
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insignificant,  thougli  in  the  former  it  may  be  as  little  as  3 times  the  disk  diameter. 
But  brevipcs  is  a much  smaller  species  and  conspicuously  different  in  coloration. 

At  Lord  Howe,  fully  grown  variegata  fall  into  one  of  the  two  color  forms  to 
which  names  were  long  since  given.  The  more  common  of  these  of  which  12  speci- 
mens large  and  small  are  before  me,  is  dentata  Ltk.  in  which  the  disk  is  handsomely 
reticulated  with  dark  brown  lines  on  a lighter  background;  the  ground  color 
may  be  gray  or  brown;  one  specimen  was  taken  in  which  it  was  fawn-color;  in 
preserved  specimens  it  sometimes  shows  a yellowish  tint;  the  size  of  the  meshes 
in  the  network  shows  some  diversity  but  as  a rule  the  larger  the  disk,  the  smaller 
the  meshes.  The  other  form,  named  docderleini  by  de  Loriol,  has  the  disk  spotted 
with  black;  it  is  less  common  and  only  4 specimens  are  at  hand.  In  one  young 
specimen,  the  disk  is  dark  gray  and  buff  so  the  black  spots  are  conspicuous  but  in 
large  individuals  the  ground  color  is  so  dark  the  spots  do  not  stand  out  well  in 
dried  specimens;  they  are  more  evident  in  life.  In  both  dentata  and  doederleini 
the  arms  are  more  or  less  conspicuously  banded  with  shades  both  lighter  and 
darker  than  the  ground  color.  In  young  specimens  in  which  the  disk  is  neither 
reticulate  nor  spotted,  the  banding  of  the  arms  or  their  variegation  with  light 
and  dark  shades,  is  very  conspicuous;  there  are  S such  specimens  at  hand  with 
disk-diameter  ranging  from  4 to  S mm. 


Ophiocoma  parva 

II.  L.  CuvRK,  1915a.  :\Iein.  M.  C.  Z.,  25,  p.  292. 

It  is  evident  from  the  present  series  of  specimens,  that  this  odd  little  Ophio- 
coma may  be  expected  on  the  Australian  coast  wherever  there  is  sufficient  coral. 
Its  apparent  absence  from  Darwin  and  Broome  may  be  due  to  the  absence  of 
such  coral  areas  as  it  likes,  but  it  will  probably  be  found  at  Darwin  when  satis- 
factory tides  enable  the  collector  to  get  further  out  at  East  Point  than  we  were 
able  to  do.  It  is  very  common  at  Lord  Howe  particularly  in  the  coral  at  Xeds 
Beach  where  it  reaches  the  largest  size  yet  recorded;  a ver}'  S3unmetrical  specimen 
is  7 mm.  across  the  disk,  with  arms  28  nun.  long.  'Most  of  the  specimens  are 
brown  or  dusk>^  and  pale  gra}^  or  whitish.  Few  show  any  greenish  tint  but  several 
are  more  or  less  yellow-brown;  one  large  specimen  has  the  disk  and  arm  bases 
yellow-brown  but  the  arms  quickly  become  dusky  and  whitish;  very  small  speci- 
mens have  the  arms  variegated  with  white  and  dusk\";  the  banding  of  the  arms 
is  a conspicuous  feature  of  most  specimens*  Alcoholic  specimens  are  the  same 
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color  OS  the  types  from  Mer.  The  Rottnest  Island  specimens  are  yellow-brown 
with  only  faint  banding  on  the  arms;  they  ajipear  to  have  been  in  alcohol  for  some 
time  before  being  dried. 

Aiitotomy  is  very  evident  in  most  of  the  specimens  at  hand;  conditions  range 
all  the  way  from  individuals  with  3 arms  and  half  a disk  to  the  symmetrically 
hexamerous  adults;  many  specimens  have  3 large  and  3 small  arms.  There  are  2 
7-armed  specimens  but  neither  is  symmeti*ieal  — one  from  Lord  Howe  has  3 
large  and  4 somewhat  smaller  arms  but  the  4 are  not  all  the  same  size;  the  other, 
from  Rottnest,  is  similar  but  the  disk  is  not  normal  and  seems  to  have  been 
regenerating  poorly.  From  Lord  Howe  there  is  one  pentamerous  specimen,  with 
3 large,  normal  arms  and  2 very  small  ones,  while  from  Rottnest  there  is  a sym- 
metrical pentamerous  specimen  4.5  mm.  across  the  disk  and  another  somewhat 
smaller  individual  with  4 large  and  one  small  arm. 

The  occurrence  of  pawn  at  Cape  Leveque  was  unexpected  but  not  surprising 
as  there  is  much  suitable  coral  there.  It  was  however  most  unexpected  to  have  it 
appear  at  Rottnest,  but  Mi“.  Duncan  C.  Swan  wrote  me  of  tiie  conditions  at  the 
west  end  of  the  island  as  being  very  different  from  the  area  that  I saw  at  the 
northeastern  corner.  He  writes  of  ''a  raised,  level,  rocky  platform  onto  which 
spent  waves  occasionally  broke.  The  temperature  of  the  water  was  mucli  higher 
than  the  normal  sea-water  and  close  by  were  isolated  colonies  fa  few  feet  across) 
of  the  true  coral-reef  coral  Pocillopora.'’  Ihofessor  Bennett  writes  that  specimens 
of  ^^a  coral-crab,  Trapezia,  like  those  of  Queensland’'  were  found  here  ^^so  that  the 
echinoderms  from  here  may  considerably  extend  the  range  of  some  of  the  north- 
ern species."  This  proved  an  excellent  projihecy  but  of  no  species  was  it  more 
surprising  than  of  Ophiocoma  parva!  The  color  of  the  Rottnest  parm  is  a light 
yellow  brown  but  it  is  probable  tiiey  were  in  alcohol  for  some  time. 

The  45  specimens  of  2)arv(i  at  hand  are  from  the  following  widely  separated 
stations: 

Lord  Howe  Island:  Reef-flat  near  Mt.  Lidgbird,  but  chiefly  from  corals  at  Neds 

Beach,  April,  1032.  36  specimens,  adult  and  young. 
Northern  Territory:  C’oburg  J^eninsula,  l^ort  Essington,  Coral  Bay,  May  21, 

1032.  1 specimen,  young. 

Western  Australia : Cape  Leveque,  reef-flat,  August,  1020.  2 specimens,  adult 

and  young. 

Rottnest  Island,  western  end  near  Cape  Vlaming,  February, 
1030.  Swan  and  Drummond  leg.  E.  W.  Bennett  don. 
0 specimens,  small  adults. 
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Ophiocoma  pica 

Muller  and  Trosciiel,  1842.  Syst.  Ast.,  p.  101. 

It  was  a pleasant  surprise  to  find  this  very  liandsoine  brittle-star  at  Lord 
Howe  for  it  has  not  previously  been  recorded  from  south  of  Mer,  at  the  northern 
end  of  the  Barrier  Reef.  It  is  not  abundant  at  Lord  Howe  but  we  secured  7 speci- 
mens, ranging  from  10  to  26  mm.  across  the  disk;  the  last  is  the  largest  specimen 
as  yet  recorded;  its  arms  are  veiy  short,  scarcely  70  mm.  The  species  has  a wide 
range,  from  Zanzibar  and  the  Red  Sea  to  Hawaii  and  the  Paumotus,  but  we  did 
not  find  it  anywhere  on  the  mainland  coast  of  Australia. 


Ophiocoma  pulchra 

Ophiocoma  canaliculaia  var.  pufchra  II.  L.  Cl\rk,  1928.  Ree.  S.  Austral.  Mus.,  3,  p.  439. 
()phioco77ia  pu77ciaia  Koehler,  1930.  Vid.  Med.,  89,  p.  205. 

When  Koehler  prepared  his  excellent  description  and  photographs  of  the 
Ophiocoma  taken  by  Dr.  Mortensen  in  Port  Jackson,  my  account  of  the  same 
s})ecies  was  still  unpublished.  As  his  bibliography  ends  with  1927,  my  paper 
published  in  ^lay,  1028,  was  very  naturally  not  included.  It  is  unlikely  that  Dr. 
Koehler  ever  thought  of  finding  in  it  any  account  of  one  of  his  forms  then  await- 
ing publication.  Fortunately  the  name  I proposed  is  equally  appropriate  with 
Koehlei’^s  and  its  necessary  use  therefore  need  not  be  regretted.  Mliether  pulchra 
is  really  a species  distinct  from  canalicnlata  as  Koehler  believed  seems  to  me  still 
open  to  question.  The  range  of  the  two  coincides  and  the  structural  features  are 
remarkably  similar,  l)ut  as  no  intermediate  specimens  have  been  seen,  it  is 
probablj"  best  to  call  them  by  different  names.  Nevertheless  it  should  be  noted 
that  the  two  forms  occur  together  at  Shell  Harbor  and  at  Bunkers  Bay. 

The  specimens  at  hand  show  that  pulchra  has  a very  wide  range,  nearly  equal 
to  that  of  canaliculaia^  extending  from  Long  Reef,  above  Port  Jackson  to  Bunkers 
Bay  on  the  southwestern  corner  of  the  continent.  The  small  individual  from 
Bunkers  Bay  (10  mm.  in  disk-diameter)  is  unusual  in  being  quite  gray  with  only  a 
tinge  of  claret-red  on  the  upper  side  of  the  arms;  the  red  is  more  in  evidence 
around  the  mouth  and  on  the  under  arm-plates.  The  specimen  most  like  it  in 
this  duller  coloration  is  one  of  those  from  Long  Reef.  The  Shell  Hai'bor  specimens 
are  markedly  reddish  but  of  a dark  shade.  The  most  strikingly  colored  specimens 
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apparently  are  those  taken  in  St.  Vincent  and  Spencer  Gulfs  on  the  South 
Australian  coast  on  which  pulchra  was  based  in  192S. 

The  5 specimens  of  pulchra  at  hand  are  from  the  widely  separated  localities 
already  mentioned. 

New  South  Wales:  Colloroy,  Long  Reef,  Professor  W.  J.  Dakin  leg.  et  don.  2 

specimens. 

Shell  Harbor,  May  4,  1932.  2 speeimcas. 

Western  Australia:  Bunkers  Bay,  January,  1930.  Professor  E.  W.  Bennett  leg. 

et  don.  1 specimen,  small  adult. 


Ophiocoma  occidentalism  sp.  nov. 

Plate  25,  fig.  1 

Disk  20  imii.  in  diameter.  Arms  5,  relatively  short  and  rather  stout,  about 
90  mm.  long.  Disk  closely  covered  with  a rather  coarse  granulation  (30-50  to  the 
square  millimeter);  the  granules  are  perhaps  a little  larger  near  the  interradial 
margins  but  are  not  at  all  elongated  there.  Upper  arm-plates  much  wider  than 
long,  unequal  in  size,  irregular  in  shape,  often  asymmetrical;  a typical  plate  is 
about  twice  as  wide  as  long,  triangular,  with  the  proximal  angle  truncate,  the 
distal  margin  convex,  the  lateral  angles  sharp  and  the  lateral  margins  a trifle 
concave.  But  two  successive  plates  are  seldom  just  alike;  a typical  plate  will  be 
followed  by  one  3 x as  wide  as  long  or  by  one  almost  as  long  as  wide  and  there  is 
no  regularit}'  in  sequence;  apparently  more  plates  are  atypical  and  asymmetrical 
than  are  perfectly  typical.  Distally  the  plates  decrease  much  in  size,  become  more 
regular,  more  equilaterally  triangular,  and  ultimately  are  ciuite  separated  by  the 
large  side  arm-plates. 

Interbrachial  areas  below  large,  closely  covered  with  thin  overlapping  scales; 
the  granules  from  the  disk  pass  over  the  margin  onto  these  areas  but  become  more 
and  more  sparsely  scattered  both  at  the  sides  and  near  the  oral  shield,  so  that 
proximally  the  areas  are  ciuite  naked.  First  under  arm-plate  small  and  nearly 
square,  the  following  are  much  larger,  at  first  hexagonal,  then  octagonal  with  dis- 
tal corners  rounded  and  width  greater  than  length;  near  middle  of  arm  length  and 
breadth  become  equal  and  all  angles  are  rounded  so  that  some  plates  are  nearly 
circular;  at  the  tip  of  the  arm  the  plates  are  longer  than  wide  and  finally  are  sepa- 
rated by  the  meeting  of  the  side  arm-plates.  Arm-spines  relatively  short  and 


* occiden (alls  = western y in  reference,  of  course,  to  its  Australian  h.abitat. 
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stout,  often  a trifle  curved,  and  slightly  flattened,  very  blunt;  there  are  3 or  4 on 
each  side  arm-plate;  when  3,  the  uppermost  is  the  largest,  its  length  about  equal 
to  width  of  arm;  when  4 are  present,  the  uppermost  is  very  much  the  largest, 
about  equal  to  4 arm-segments  in  length  and  a millimeter  or  more  in  thickness; 
the  tip  is  often  flattened  and  sometimes  widened,  but  is  never  clavate  in  the 
proper  sense  of  that  word;  all  the  spines  are  smooth;  there  is  neither  regularity 
nor  symmetry  in  the  distril)ution  of  the  large  spines  but  they  occur  every  1-4  seg- 
ments nearly  to  the  tip  of  the  arm.  Tentacle-scale  single,  very  large,  more  or  less 
circular,  though  the  width  is  greatest  at  base;  on  G-S  of  the  basal  pores,  2 scales 
of  more  or  less  nearly  equal  size  are  present. 

Oral  shields  almost  circular,  except  that  the  madreporite  which  is  much  the 
largest,  is  considerably  wider  than  long;  the  others  are  perhaps  a trifle  longer  than 
wide;  this  shape  however,  while  fairly  typical  of  adults,  is  a little  extreme,  for 
many  specimens  especially  smaller  ones  have  the  shields  much  longer  than  wide 
and  narrower  at  the  inner  end;  in  some  cases  the  inner  and  outer  ends  are  both 
square  cut  so  the  shields  are  oblong  with  corners  very  little  rounded.  Adoral  plates 
are  narrow  and  crescentic,  the  outer  end  wider  than  inner;  they  lie  close  to  the 
sides  of  the  oral  shields  and  do  not  come  anywhere  near  meeting  within. 

Color  of  dry  specimen,  deep  chocolate  brown,  the  arms  irregularly  but  defin- 
itely banded  with  a lighter  shade;  nearly  all  the  smaller  arm-spines,  but  not  the 
very  large  ones,  have  a definite  longitudinal  light  stripe,  more  evident  when  seen 
from  below;  oral  shields,  under  arm-plates  and  tentacle-scales  have  more  or  less 
evident  light  edges;  oral  papillae  yellowish.  In  most  specimens  there  is  more  or 
less  of  a claret-red  tint  especially  on  the  upper  arm-spines  and  plates  and  this 
may  be  quite  evident.  At  the  other  extreme  are  specimens  which  are  quite  gray 
and  one  young  specimen  has  the  disk  quite  black.  In  all  cases,  the  lighter  colored 
areas  on  the  arms  show  under  a lens,  a more  or  less  definite  mottling  with  the 
darker  shade  of  the  upper  arm-plates;  this  is  most  conspicuous  in  gray  specimens. 
In  the  youngest  specimens,  the  variegation  with  light  (whitish  or  nearly  white) 
and  dark  (dusky)  on  the  oral  shields  and  basal  under  arm-plates  is  very  noticeable 
and  often  quite  prettj\  In  regard  to  the  color  in  life,  my  field  notes  say  concern- 
ing the  specimens  taken  at  Point  Peron:  ‘‘Deep  red,  more  or  less  variegated  with 
whitish  on  arms  and  arm-spines.  A lovely  thing  and  colors  not  so  fugacious  as 
reds  usually  are  but  comes  out  readily  in  ]\Ig  SO^  and  colors  other  things.” 
Some  alcoholic  specimens  retain  a reddish  tint  but  many  have  lost  it  completely. 

Ilolotype,  M.  C.  Z.,  no.  5239,  from  under  a rock  at  Point  Peron,  Western 
Australia.  October,  1929. 
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Koehler  has  recorded  (1907,  p,  240)  Ophiocoma  wcndiii  from  Shark  Bay, 
and  it  seemed  probable  that  these  Ophiocomas  from  near  Perth  would  prove  to 
be  the  same  species.  But  the  more  one  examines  Koeliler's  accounts  and  figures  of 
iccndtii  the  more  dubious  one  becomes  as  to  the  validity  and  status  of  the  species. 
There  seems  to  be  no  doubt  that  two  quite  different  species  are  at  present  con- 
fused under  the  name;  certainl}^  Koehler’s  1907  figure  (PI.  XIII,  fig.  38)  and  his 
1922  figure  (PI.  75,  figs.  7 and  8)  cannot  represent  the  same  species.  As  1 have 
used  the  name  wendtii  for  the  former,  a species  with  handsomely  ringed  arm- 
spines,  the  second  form  needs  a name.  But  the  distinguishing  characters  of  this 
second  form  ai*e  so  \aigue,  I cannot  formulate  them.  The  present  species  however 
is  a veiy  distinct  one,  the  red  coloration  being  notably  different  from  that  of  any 
other  member  of  the  genus.  It  is,  of  course  closely  related  to  both  aetJiiops  and 
schoenleimi  but  may  be  distinguished  from  the  former  regardless  of  color,  by  the 
short  arms,  the  shajie  of  the  under  arm-plates,  the  longer  arm-spines  of  very  differ- 
ent shape  and  the  larger  more  generally  single  tentacle-scale;  from  schoenlcinii^ 
it  differs  in  color,  in  length  of  arms  and  arm-spines  and  in  shape  of  under  arm- 
plates,  but  jiarticularly  by  a curious  difl’erence  in  the  surface  of  the  side  arm- 
plates  — in  both  acthiops  and  occidoiOdis  the  side  arm-plates  have  a smooth  sur- 
face like  that  of  the  under  arm-plates  so  that  there  is  no  contrast  between  the  two 
but  in  schocnlcinii  the  surface  of  the  side  arm-plates  is  like  shagreen  in  marked 
contrast  to  the  smooth  under  arm-plates.  The  differences  between  occidentalis 
and  the  other  species  of  southwestern  Australia  are  great  and  obvious  but  the 
character  of  the  arm-spines,  the  shape  of  the  under  arm-plates  and  the  presence 
of  a single  large  tentacle-scale  are  the  most  striking. 

This  notable  Ophiocoma  is  veiy  common  at  Point  Peron,  where  42  of  tlie 
present  series  wei’e  taken  hy  Professor  Bennett  and  myself.  There  are  (3  specimens 
from  Pottnest  Island,  the  gift  of  either  Captain  Bardwell  or  Professor  Bennett, 
but  I did  not  find  it  there  in  October,  1929.  Finally  there  are  2 specimens  of 
moderate  size  and  veiy  gray  coloration  which  were  sent  by  Professor  Bennett  but 
for  some  reason  they  now  lack  a locality  label  and  I do  not  know  where  they  were 
taken.  It  may  have  been  Bunkers  Bay  but  it  is  quite  as  likeK  that  they  are  from 
Point  Peron. 

A very  remarkable  specimen  was  found  at  Point  Peron  in  October,  1929. 
It  is  an  albino  of  sucli  striking  character  as  to  warrant  description.  It  is  an  adult 
20  mm.  across  the  disk  with  arms  a bit  more  than  GO  mm.  long.  In  life  it  was  an 
almost  uniform  cream-color  with  dusky  or  reddish  spots  and  markings  oii  the 
upper  arm-plates  and  on  the  arm-spines.  The  dry  s])ecimen  is  pale  brown.  The 
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upper  arm-plates  and  the  large  upper  arm-spines  still  have  considerable  pigment 
especially  in  the  distal  half  of  the  big  spines.  The  lower  surface  is  entirely  lacking 
in  pigment.  In  all  structural  characters  the  specimen  is  a normal  occidentalis. 


Ophiomastix  notabtlis^  sp.  nov. 

Disk  13  mm.  in  diameter.  Arms  5,  rather  slender  and  distinctly  flattened, 
about  65  mm.  long.  Disk  covered  with  a smooth  skin  scattered  over  which  are 
minute,  relatively  thick,  blunt  spinelets  (tig.  27);  these  spinelets  are  about  .20 
mm.  long  and  occur  irregularly  about  1 to  6 on  every  square  millimeter.  Upper 
arm-plates  much  wider  than  long,  scarcely  at  all  angular  l)ut  somewhat  elliptical, 
with  the  proximal  side  flattened,  where  they  ai‘e  broadly  in  contact;  the  lateral 
margins  are  not  evenly  rounded  but  there  are  no  evident  angles. 

Interbrachial  areas  below  covered  like  the  disk  above  with  a skin  bearing 
scattered  minute  si)inelets.  First  under  arm-plate  very  small,  longer  than  wide; 
second  much  bigger  but  small  and  square;  succeeding  plates  oblong,  wider  than 
long  with  nearl}^  straight  margins,  and  corners,  more  evidently  the  distal  ones, 
rounded;  the  plates  are  not  in  contact  with  each  otlier  but  are  separated  l)y  shal- 
low transverse  grooves.  Arm-spines  3 or  4,  the  uppermost  longest;  when  only 
3 are  present  the  uppermost  is  not  conspicuousl}^  different  from  the  others  and  its 
length  scarcely  equals  the  width  of  the  arm;  when  4 are  present,  which  occurs 
every  3 or  4 joints,  the  uppermost  is  conspicuously  thickened,  so  that  it  is  rela- 
tively very  stout;  its  length  about  equals  the  arm- width  and  its  tip  is  not  at  all 
clavate  or  even  truncate,  as  a rule,  but  tends  to  be  rounded.  Tentacle-scale  single, 
relati^'ely  large,  much  longer  than  wide,  flat  and  rounded  at  tip. 

Oral  shields  nearly  circular  or  elliptical  and  longer  than  wide;  inadreporite  a 
little  the  largest.  Adoral  plates  small,  their  outlines  obscured  even  in  the  dry 
specimen,  by  skin  but  apparently  not  nearly  meeting  within. 

Color  of  dry  holotype,  disk  above  and  below  uniform  shining  jet  black,  with 
no  markings  of  any  sort.  Upper  side  of  arms  black  but  at  intervals  of  5 or  6 
joints  (or  only  4 distally),  a white  or  cream-colored  band  crosses  including  the 
l^roximal  half  of  an  upper  arm-plate;  near  the  tip  of  the  arm  the  whole  plate  is 
involv^ed.  Mouth  frames  and  under  arm-plates  dark  brown;  oral  and  dental 
papillae,  yellow;  oral  shields  whitish  with  dusky  or  brownish  margins;  groups  of 
under  arm-plates,  ranging  in  number  from  2 to  9 are  cream-color;  the  groups  are 


^ notabilis  = notable,  of  obvious  application. 
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separated  from  each  other  by  from  1 to  5 brown  plates.  The  arm-spines  tend  to  be 
white  wliere  the  cross  bands  on  the  arm  are  white  but  are  not  consistently  so; 
often  the  uppermost  spine  is  white  only  at  base.  The  uppermost  spines  are 
usually  blackish  but  distally,  like  most  of  the  smaller  (lower)  spines  they  show 
more  or  less  of  a tendency  to  have  light  rings;  on  the  small  spines,  there  are 
generally  3-5  such  rings;  seen  from  above  this  banding  of  the  spines  is  not  con- 
spicuous. Tentacle-scales  the  color  of  the  adjoining  under  arm-plate. 


Fig.  27.  Ophiomastix  notabilis.  Bases  of  2 arms  and  portion  of  disk,  to  show  disk  covering  and  thick 
upper  arm-spines,  x 8. 

Holotype,  M.  C.  Z.,  no.  5247,  from  a coral  colony  at  Cape  Leveqiie,  Western 
Australia,  August  22,  1929. 

The  discovery  of  this  specimen  was  the  most  notable  of  those  made  at  Cape 
Leveque  for  it  is  the  only  specimen  of  the  Ophiocoinidae  which  we  took  on  the 
whole  northern  coast  of  Australia.  It  was  crowded  into  a cranny  in  a colony  of 
some  stony  coral,  in  a tide  pool,  accessible  only  at  very  low  water,  and  was  dis- 
covered only  in  the  course  of  breaking  up  the  colony  with  a hammer  for  the  pur- 
pose of  uncovering  brittle-stars  and  small  holothurians.  The  color  in  life  was 
definitely"  black  and  wliite  but  on  preservation  the  white  became  yellowish.  The 
species  is  very  distinct  from  all  the  known  members  of  the  genus  but  the  colora- 
tion alone  will  make  its  recognition  easy. 
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Ophiarthrum  elegans 

Peters,  1851.  Monatsb.  K.-Preuss.  Akad.  Wiss.,  Berlin,  p.  464. 

Although  this  handsome  brittle-star  ranges  from  Zanzibar  to  Tahiti,  we  did 
not  find  it  anywhere  on  the  Australian  Coast  oi‘  at  Lord  Howe  Island.  Yet  it  is 
common  at  Thursday  Island  and  on  the  Barrier  Reef  at  least  as  far  south  as 
Cairns.  It  was  therefore  a pleasant  surprise  to  find  12  typical  specimens  in  the 
material  collected  b}"  Captain  Bardwell  at  Augustus  and  Champaga}^  Islands  in 
October,  1933.  The}^  range  from  12  to  IS  mm.  in  disk  diameter,  and  show  a 
curious  dichromatic  condition  which  is  worthy  of  mention.  Of  the  12  specimens, 
5 are  distinctl}^  yellowish  and  7 are  definiteh^  gi’ny;  both  have  the  usual  dark  disk 
and  the  customary  speckling  of  arm-plates  and  arm-spines  but  the  ground  color 
is  notably  different  in  the  two  forms.  It  would  be  interesting  to  know  if  this  dif- 
ference is  associated  in  any  way  with  habitat.  Since  Ophiarthrum  proves  to  be 
common  at  Augustus  Island,  it  seems  strange  that  we  did  not  find  it  at  Cape 
Leveque  where  conditions  would  seem  to  favor  its  occurrence. 


Ophiarthrum  pictum 

Ophlocoma  picia  Muller  and  Troschel,  1842.  Syst.  Ast,,  p.  102. 

Ophiarthrum  pictum  Lyman,  1874.  Bull.  M.  C.  Z.,  3,  p.  225. 

Mr,  Ward  has  sent  a very  fine  specimen  of  this  splendid  ophiuran  which  he 
took  at  Lindeman  Island  in  1934.  It  is  of  maximum  size,  nearly  30  mm.  across  the 
disk,  which,  even  though  diy,  still  shows  well  the  remarkable  yellow  markings 
characteristic  of  the  species.  As  pictum  has  not  previously  been  reported  from 
south  of  the  Low  Islands,  its  occurrence  at  Lindeman  Island  is  notable. 


OPHIODERMATIDAE 

OpHIURODON  CINCTUM 

Ophioconis  cincta  Brock,  1888.  Zeit.  f.w.  Zool.,  47,  p.  480. 

Ophiurodon  cincta  Matsumoto,  1917.  Mon.  Jap.  Oph.,  p.  315. 

We  met  with  an  Ophiurodon  at  both  Darwin  and  Broome  which  is  ap- 
parently cinctum  but  the  specimens  were  usually  small  and  often  in  poor  condi- 
tion. The  material  at  hand  is  not  sufficient  therefore  for  a critical  study  of  this 
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East  Indian  species,  of  which  our  knowledge  is  based  on  ver}"  few  specimens.  No 
examples  of  Ophiurodon  from  north  of  Torres  Strait  are  available  to  me  except  a 
single  small  individual  from  the  Philippine  Islands,  which  seems  to  belong  to 
Koehler’s  species  cupuhim. 

The  specimens  found  at  Darwin  were  taken  either  from  a coral  rock  frag- 
ment on  Three-and-a-half  Mile  Reef  (1  specimen)  or  while  dredging  in  3-G  fms. 
near  the  Shell  Islands  (2  specimens).  The  largest  of  these  is  scarcely  5 mm. 
across  the  disk.  The\^  agree  in  coloration,  having  the  disk  uniformly  light  dull 
yellowish  and  the  arms  banded  with  white  and  dusky;  the  bands  are  distinct  but 
ill-defined;  usually  there  are  2 or  3 white  segments  followed  by  one  or  two  dusky 
ones;  the  dusk}"  bands  are  often  much  darker  distally  than  proximally.  These 
specimens  agree  in  all  essentials  witli  Brock’s  (ISSS)  and  Koehler’s  (1905,  1922) 
accounts  except  that  there  are  2 tentacle-scales  on  all  pores  beyond  the  first  2 
or  3,  which  have  3-5  scales.  Brock  says  there  is  but  one  scale  and  Koehler  said 
‘'unique^’  in  1905,  but  in  1922  (p.  352)  he  says  that  there  are  ''sometimes”  two. 
The  second  scale  lies  at  the  outer  side  of  the  pore  and  is,  I believe  always  present, 
but  it  is  only  about  half  as  large  as  its  fellow,  is  nearly  circular,  v"ery  thin  and 
transparent,  and  overlies  the  base  of  the  lowest  arm-spine;  it  is  accordingly  very 
easily  overlooked  even  with  high  magnification.  The  marginal  disk  spinelets  are 
present  in  the  Darwin  material  and  fairly  conspicuous;  in  one  specimen  similar 
spinelets  are  present  on  the  disk  itself,  scattered  irregularly  among  the  granules, 
as  in  Koehler’s  species  permixlum  (1905,  p.  14). 

The  material  from  the  Broome  region  consists  of  a large  and  perfect  specimen 
from  Cape  Leveque,  which  is  G mm.  across  the  disk  and  has  arms  20  mm.  long;  2 
much  smaller  specimens  taken  at  Gantheaume  and  Entrance  Points,  Broome,  in 
September,  1929;  and  5 specimens,  of  which  only  one  is  adult,  dredged  in  Roebuck 
Bay  and  southwestward  in  June,  1932.  Only  2 have  the  marginal  spinelets  as  well 
developed  as  in  the  Darwin  specimens  and  in  several  no  such  spinelets  are 
visible.  It  is  evident  that  not  much  reliance  can  be  placed  on  the  presence,  dis- 
tribution or  absence  of  these  spinelets  as  a species  character.  IRit  in  one  par- 
ticular these  S specimens  from  the  Broome  region  agree  in  differing  from  lirock’s 
specimen  and  those  from  Darwin,  and  that  is  the  coloration,  more  particularly 
that  of  the  disk.  The  arms  are  banded  as  in  the  Darwin  specimens  but  the  bands 
are  more  conspicuous,  better  defined  and  possibly  more  numerous.  The  disk  is 
always  prettily  variegated  with  a light  (white,  cream-color  or  pale  yellow) 
ground  color,  and  dark  (brown,  red-brown  or  dark  red)  markings;  in  4 of  the 
smaller  specimens  the  dark  color  makes  an  irregular  star-like  figure,  with  a light 
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central  area,  each  ray  of  the  star  extending  to  the  base  of  an  arm;  in  the  other  2 
small  individuals  tlie  star  is  present  but  the  light  central  area  is  broadly  con- 
nected in  one  interradius  with  the  outside  light-colored  portion  of  the  disk;  in  the 
2 large  individuals,  the  dark  color  has  extended  to  cover  most  of  the  disk,  which  is 
best  described  as  dark  with  light  interradial  and  central  markings.  Since  this 
striking  coloration  is  characteristic  of  all  the  Broome  material  and  is  lacking  in 
those  from  Darwin,  it  is  advisable  to  indicate  it  nomenclatiirally.  The  variet}^ 
may  then  be  called  puIcheUum  and  the  specimen  from  Cape  Leveque  (]\I.  C.  Z. 
no.  5252)  be  considered  the  holot}^pe. 


Ophiarachxa  megacantha^  sp.  nov. 

Disk  15  mm.  in  diameter,  rather  definitely  pentagonal.  Arms  5,  about  70 
mm.  long,  not  very  wide,  tapering  steadily  to  the  slender  tip.  Disk  (fig.  28) 
covered  with  a uniform  coat  of  fine  granules  about  100  to  the  square  millimeter; 
radial  shields  naked  but  very  small,  1.5  mm.  long  by  1 mm.  wide;  the  two  of  a 
pair  are  nearly  3 mm.  apart.  Upper  arm-plates  on  basal  half  of  arm  oblong,  about 
twice  as  wide  as  long,  in  contact  the  full  width  of  arm;  lateral  margins  a little 
convex  and  distal  corners  somewhat  rounded;  distally  they  become  squarish  and 
finally  triangular,  and  quite  separated  from  each  other  by  the  side  arm-plates. 

Interbrachial  areas  below  (fig.  29)  closely  covered  by  granules  like  the  disk. 
First  under  arm-plate  rather  small,  much  wider  than  long,  with  a strongly  convex 
distal  margin;  second  plate  larger  and  longer  but  still  wider  than  long;  succeed- 
ing plates  becoming  distinctly  longer  than  wide  only  at  and  beyond  the  middle  of 
arm;  distal  corners  of  plates  rounded  so  that  distal  margin  seems  quite  convex. 
Tlie  pores  which  occur  in  pairs  between  the  basal  under  arm-plates  of  many 
Ophiodermatidae  are  plainl}^  evident,  but  as  the  plates  are  broadly  in  contact  it 
is  hard  to  say  how  far  out  on  the  arm  they  extend.  Arm-spines  either  5 or  4; 
when  5 are  present,  the  uppermost  is  shorter  than  the  one  below  it;  and  that  spine 
is  longer  than  the  2 below  it;  the  lowest  is  much  the  longest  of  the  series;  when 
4 are  present,  the  uppermost  is  longer  than  the  two  below  it  but  does  not  equal 
the  lowest;  the  lowest  is  wide,  somewhat  flattened,  very  blunt  and  equals  or  ex- 
ceeds two  arm-segments;  between  the  9th  and  30th  segments,  these  spines  are 
conspicuously  enlarged  at  frequent  but  irregular  intervals;  the  largest  are  4 mm. 
long  and  .75  mm.  wide.  The  normal  spines,  above  the  lowest,  are  somewhat 


juc7ds  -big-{-aKavOa  =a  spii^r,  in  reference  to  the  unu.sually  lar^e  lower  arm-spines. 
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flattened,  wide  at  base  and  bluntly  pointed;  frequently  they  are  a trifle  curved; 
they  all  exceed  an  arm-segment  in  lengtli  and  sometimes  are  nearl}^  equal  to  2. 
Tentacle-scales  2,  large;  inner  about  half  as  wide  as  outer  which  is  nearly  circular 
and  overlies  the  base  of  the  lowest  arm-spine;  in  length  the  scales  hardly  equal 
one-half  of  the  under  arm-plate. 

Oral  shields  large,  pentagonal  with  rounded  corners  as  wide  as  long  or  wider; 
madreporic  plate  not  larger  than  the  others.  Supplemental*}'  plates  distal  to  the 


Figs.  2S-30.  Ophiarachna  megacantha.  x 4. 

28.  Dorsal  surface  of  2 arm-bases  and  part  of  disk. 

29.  Ventral  view  of  same. 

30.  Side  view  of  3 arm-segments. 


oral  shield  small  but  distinct  in  all  five  areas.  Adoral  plates  small,  lying  wholly 
at  the  sides  of  the  oral  shields  and  separating  them  from  the  first  side  arm-])latcs. 
Oral  papillae  7 on  each  side  of  each  jaw,  the  penultimate  much  the  largest,  twice 
as  wide  as  the  more  proximal  ones  wliich  are  more  or  less  pointed. 

Oolor  of  dr\'  holot}*pe,  disk  uniformly  light  gra}*  above,  the  disk  granules  a 
trifle  more  brown  tluin  the  radial  shields.  Upper  arm-plates  at  base  of  arm  gray, 
like  radial  shields,  but  after  the  first  half  dozen  {dates  or  so,  2 or  3 plates  are  lighter 
and  for  the  entire  length  of  the  arm  there  is  a somewhat  irregular  alternation  of 
the  lighter  and  darker  tints  so  that  tlie  arms  apiiear  faintly  banded;  the  lateral 
margins  of  all  uj^j^er  arm-j^lates  are  narrowly  white  l)ut  this  is  not  conspicuous. 
Arm-spines  nearly  white,  especially  the  lowest  ones;  none  are  marked  or  banded 
in  a]iy  way.  Under  arm-]3lates  {Dale  gray  with  white  lateral  margins.  Tentacle- 
scales  nearl}'  white.  Interbrachial  areas  below  very  liglit  almost  cream-color. 
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Oral  shields  very  pale  brown  with  lateral  margins  becoming  almost  white.  Oral 
papillae  white  or  nearly  so. 

Ilolotype,  Australian  3^Iuseum  no.  J 6043,  from  25  miles  southeast  of  Double 
Island  Point,  Queensland,  23  fins.  Loaned  by  the  Australian  Museum. 

A paratype  from  the  same  station  is  a trifle  larger  but  not  essentially  dif- 
ferent in  any  particular  of  either  structure  or  color;  for  some  reason,  most  of  the 
large  lowest  arm-spines  have  iDeen  broken  off  near  the  base  or  distal  to  it.  Another 
paratype  dredged  near  Lindeman  Island,  Mackay,  Queensland,  in  1934  by  Mr. 
Melbourne  Ward,  is  a trifle  smaller  and  is  brighter  colored,  the  banding  of  the 
arms  being  very  conspicuous;  the  white  margins  of  the  upper  arm-plates  also 
show  up  well,  while  those  of  the  under  arm-plates  are  very  conspicuous.  The 
median  part  of  each  radial  shield  is  cream-color  and  a line  of  this  color  connects  it 
with  the  liglit  margins  of  the  basal  upper  arm-plates.  In  each  interradial  area  at 
the  margin  of  tlie  disk  and  below,  a light  gray  ground  color  is  oddly  variegated 
with  cream-color  and  even  the  oral  shields  are  variegated  cream-color  and  gray. 
None  of  the  lower  arm-spines  of  this  specimen  are  notably  enlarged  although  they 
are  the  longest  spines  on  the  arm  (fig.  30). 

This  is  a very  well-marked  species  differing  from  most  of  the  other  species  of 
Opliiarachna  in  having  naked  radial  shields.  In  this  particular  it  resembles 
0.  robillardi  de  Loriol  of  Mauritius  and  0.  quinquespina  Koehler.  It  differs  from 
the  former  however  in  arm-spines  and  oral  shields,  and  from  the  latter  in  the 
presence  of  supplementary  oral  shields  and  numerous  pairs  of  arm-pores,  not  to 
mention  the  marked  differences  in  coloration.  It  will  not  be  easily  confused  with 
any  other  Australian  brittle-star  but  it  is  remarkably  similar  to  Ophiarachnella 
macracaniha  from  the  Caroline  Islands. 


PeCTINURA  ASSIMILIS 

Ophiopeza  assiinilis  Bell,  ISSS.  Proc.  Zoo).  Soc.  London,  p.  282. 

Pectinnra  assimilis  H.  L.  Clark,  1909.  Bull.  ]\I  C.  Z.,  52,  p.  118. 

This  species  is  still  unsatisfactorily  known  although  it  is  apparently  not  rare 
in  St.  Mncent  and  Spencer  Gulfs,  South  Australia.  The  3 specimens  at  hand  will 
not  help  any  in  adding  to  our  knowledge.  They  range  from  12  to  15  mm.  in 
disk  diameter  but  are  in  very  poor  condition  and  were  probably  picked  up  on 
some  beach.  Professor  Bennett  gave  them  to  me  at  Perth  and  they  are  supposed 
to  be  from  Western  Australia,  but  confirmation  of  this  supposed  occurrence  of 
assimilis  on  the  western  coast  is  greatly  to  be  desired. 
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PeCTINI  RA  YOLDII 

Ophlopcza  yohlii  Lutken,  lS5ri.  Vid.  p.  9. 

Prctinura  yoldii  H.  L.  ('lark,  1909.  Bull.  M.  C.  Z.,  52,  p.  119. 

We  did  not  meet  witli  this  well-marked  species  l^ut  Mr.  Ward  has  sent  two 
s])ecimeiis  from  Lindeman  Island,  Queensland.  The  smaller  is  12  mm.  across  the 
disk  and  has  but  7 arm-spines  on  the  largest  arm-segments.  The  other  is  15  jnm. 
across  the  disk  and  has  9 arm-spines,  which  seems  to  be  the  maximum  for  the 
species,  as  specimens  in  the  M.  C.  Z.,  25-27  mm.  in  disk  diameter  have  but  9 as 
a rule,  10  only  here  and  there.  The  Lindeman  Island  specimens  are  light  colored, 
the  disks  variegated  with  cream-color,  light  greenish  brown  and  dusky;  the  arms 
arc  banded  light  gray  brown  and  grayish-white,  somewhat  variegated  with  white, 
particularly  on  the  darker  bands;  the  whole  lower  surface  is  cream-color  or  dingy 
white. 


Pectixura  nigra^  sp.  nov. 

Disk  relatively  stout,  more  or  less  pentagonal,  not  notched  for  insertion  of 
arms,  (i.5  mm.  in  diameter;  covered  with  a coat  of  fine  granules,  more  than  100  to 
the  square  millimeter.  Arms  25  -30  mm.  long,  stout  at  base  and  slightly  tlattened 
there,  tapering  rajhdly  to  a slender  tip.  Radial  shields  completely  concealed. 
Upper  arm-plates  at  base  of  arm,  more  than  twice  as  wide  as  long,  with  smooth 
surface,  straight  ju’oximal  and  distal  margins,  which  are  fully  in  conttict,  rounded 
distal  angles  and  convex  lateral  margins;  distally  the  plates  become  narrower,  the 
proximal  margin  becomes  raj:)idly  shorter  and  shorter  and  so  at  the  tip  of  the 
arms  the  plates  are  nearly,  and  at  last  completely,  triangular  and  the  last  few 
are  separated  by  the  side  arm-plates. 

Interbrachial  areas  below  small,  granulated  like  disk.  First  under  arm-plate 
much  wider  than  long,  elliptical  with  narrow  ends;  the  next  2 or  3 ])lates  are 
about  as  long  as  wide,  somewhat  hexagonal  or  octagonal,  with  distal  angles  wholly 
obliterated,  the  jiroximal  less  comi:)letely  so;  lateral  margins  slightly  concave, 
proximal  straight,  distal  flattened  convex;  succeeding  plates  increasingly  longer 
than  wide,  more  elliptical  in  shape,  though  the  ends  and  sides  are  always  a little 
flattened;  near  tip  of  arm  where  they  are  very  small  they  are  separated  from  each 
other  by  the  side  arm-jdates.  At  base  of  arm,  side  arm-]dates  are  about  twice  as 
high  as  their  rather  considerable  width  (length)  but  are  confined  to  the  sides  of 


^ = black,  in  reference  to  the  unusual  color. 
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the  arm;  distally  they  encroach  more  and  more  on  the  upper  and  under  surfaces 
of  the  arm,  and  finally  at  tip  of  arm  they  meet  broadly  l^oth  above  and  l^elow. 
Arm-spines  G;  5,  4 and  3 on  the  segments  within  the  disk,  and  distally  of  course 
becoming  similarly  reduced;  the  spines  are  short,  flat  but  thick,  rather  wide  at 
base  but  bluntly  pointed  at  tip;  they  are  subequal  or  the  uppermost  is  smallest, 
and  are  about  half  as  long  as  the  side  arm-plate  against  which  they  lie.  Tentacle- 
scales,  2,  tlie  inner  longer  than  wide  and  somewhat  longer  than  the  outer  more  or 
less  circular  plate  that  overlies  the  base  of  the  lowest  arm-spine. 

Oral  shields  relatively  large,  smooth,  rounded  triangular,  with  a wide  inner 
angle  and  a convex  distal  side;  length  and  breadth  about  equal,  or  the  length 
possibly  a trifle  greater;  madieporite  scarcely  larger  than  the  others.  Adoral 
plates  very  small,  somewhat  triangular  closely  appressed  to  the  sides  of  the  oral 
shields,  proximal  to  distal  angle.  Surface  of  jaw  closely  covered  with  granules. 
Oral  papillae  7 on  each  side,  the  next  to  the  outermost,  much  the  largest;  it  is 
wide  and  flat  and  bigger  than  the  adoral  plate;  the  others  are  narrow  and  more  or 
less  pointed. 

Color  in  life,  “nearly  black the  dried  specimen  is  very  dark  dorsally  but  has 
a purplish  cast;  orally  the  color  is  lighter,  i)articularly  on  the  under  arm-plates 
and  arm-spines  which  are  purplish-gray.  The  teeth  are  white  and  under  the  lens, 
the  arms  can  be  seen  to  l^ecome  lighter  distally  and  the  very  tip  is  white. 

Jlolotype,  M.  C.  Z.,  no.  5257,  dredged  in  Koombana  Bay,  5-S  fins.,  Bun- 
bury,  W.  A.  October  26,  1929. 

This  is  a very  well  marked  species  in  spite  of  its  small  size  and  aside  from  its 
unusual  color  — unusual  that  is  for  an  Ophiodermatid.  In  my  key  to  the  species 
of  Pectinura  (1909,  p.  116),  it  nms  down  at  once  to  the  New  Zealand  species 
cylindrica  but  the  general  facies  is  quite  unlike  that  species  and  the  arm-plates 
and  arm-spines  are  as  different  as  can  be. 


Ophiochasma  stellatum 

Ophiarachna  sfcUafa  Ljungmax,  1SG7.  Ofv.  Kongl.  Vet.-Akad.  Kuril.,  23,  p.  :30.3. 

Ophiochasma  stcUafum  H.  L.  Clark,  1909.  Bull.  M.  C.  Z.,  52,  p.  121. 

This  handsome  brittle-star  is  common  around  Broome  but  we  did  not  find  it 
at  Cape  Leveque,  nor  in  the  region  of  Darwin.  Aside  from  a single  large  adult 
sent  from  Lindeman  Island,  Queensland  (which  by  the  way  is  a “farthest  south’’ 
record  for  the  species)  all  of  the  53  specimens  at  hand  were  taken  at  Broome  or 
between  there  and  Wallah  They  are  a beautiful  series  ranging  from  5 to  29  mm. 
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in  disk-diameter  and  showing  well  the  interesting  growth  changes  through 
which  the  species  passes.  The  3 smallest  liave  the  disk  pure  white  and  the  arms 
wliite  with  a half-a-dozen  sharply  defined  cross-bands  of  gray-blue  finely  speckled 
with  black.  The  oral  shields  are  very  long  and  narrow  and  lack  supplementary 
shields.  In  fact  these  young  Ophiochasmas  are  typical  Ophiarachnellas!  Adult 
specimens  are  pure  white  underneath  and  beautifully  variegated  with  white, 
gray  and  light  brown  over  the  whole  upper  surface.  This  coloration  matches 
remarkably  the  sand}^  bottom  of  Roebuck  Bay. 

Ophiarachnella  gorgonia 
Plate  15,  fig.  1 

O phiarachia  gorgonia  Muller  and  Troschel,  1842.  Syst.  Ast.,  p.  105. 

Ophiarachnella  gorgonia  H.  L.  Cl.\rk,  1909.  Bull,  ^1.  C.  Z.,  52,  p.  123. 

This  widespread  Indo-Pacific  species  is  very  common  at  Broome,  and  was 
also  found  at  Cape  Leveciue,  but  at  Darwin  only  a few  young  individuals  were 
secured.  The  scries  at  liand  ranges  from  6 to  22  mm.  in  disk  diameter  but  shows 
little  diversity  in  coloration.  The  rather  light  colored  disk  usually  has  an  irregular 
dark  spot  oi*  blotch  near  center  and  this  sometimes  occupies  a large  part  of  the 
disk.  The  arms  are  always  conspicuously  banded  with  light  and  dark  on  the  back 
and  sides  but  the  oral  surface  of  the  entire  animal  is  unicolor,  more  or  less  nearly 
white.  In  young  specimens  at  Darwin,  there  was  in  life  a vei\y  evident  pink  shade 
on  the  disk  and  the  arms  were  banded  with  pink  and  brown,  but  the  colors  faded 
rapidly  after  death  and  in  the  dry  specimens  only  dusky  and  whitish  or  shades  of 
brown  and  wliitish  remain. 

The  38  specimens  at  liand  are  from  the  following  places: 

Northern  Territory:  Darwin,  Three-and-a-half-Mile  Reef,  in  a rock  fragment, 

June,  1929.  1 specimen,  very  young. 

Darwin,  East  Point,  July  13,  1929.  1 specimen,  young. 

Darwin,  near  Leper  Station,  May,  1932.  1 specimen,  small 
adult. 

Western  Australia:  Augustus  Island,  October,  1933.  Captain  Beresford  E.  Bard- 
well  leg.  1 specimen,  small  adult. 

Cape  Leveque,  August,  1929.  2 specimens. 

Broome,  August  and  September,  1929.  19  specimens,  adult  and 
young. 

Broome,  June,  1932.  13  specimens,  adult  and  young. 
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OpHIARACHNELLA  INFERNALIS 

Ophiarachna  wfcrnalis  i\It‘LLKR  and  Troschel,  1842.  Syst.  Ast.,  p.  105. 

Ophiarachnclla  infcrnalis  H.  L.  C’lark,  1909.  Bull.  M.  C.  Z.,  62,  p.  124. 

Tliis  common  East  Indian  species  occurs  along  the  entire  northern  coast  of 
Australia  from  the  Coburg  Peninsula  to  Broome.  How  far  west  of  the  Broome 
legion  the  range  extends  is  still  to  be  determined.  The  present  series  ranges  from 
5 to  16  mm.  in  disk  diameter,  the  largest  specimens  being  from  Cape  Leveque. 

The  64  specimens  at  hand  are  from  the  following  stations: 

Northern  Territory:  Coburg  Peninsula,  Port  Essington,  Coral  Bay,  May  21, 

1932.  1 specimen. 

Darwin,  East  Point,  under  rocks,  June,  1929.  3 specimens. 

Darwin,  near  Shell  Islands,  3-6  fms.,  July,  1929.  3 speci- 
mens, young. 

Darwin,  near  Leper  Station,  3-5  fms..  May  25,  1932.  3 
specimens,  adult  and  young. 

Western  Australia  : Augustus  Island,  October,  1933.  Captain  Bcresford  E.  Bard- 

well  leg.  2 specimens,  adult  and  young. 

Cape  Leveque,  August,  1929.  11  specimens,  adult  and 

young. 

Broome,  chiefly  under  rocks,  August  and  SeptemlDer,  1929. 
19  specimens.  Adult  and  young. 

Broome,  chiefly  dredged  in  5-7  fms,,  June,  1932.  22  speci- 
mens, adult  and  young. 

OpHIARACHNELLA  RAMSAYI 

Pcctinura  ramsayi  Bell,  ISSS.  Proc.  Zool.  Soc.  London,  p.  281. 

Ophiarachnella  ramsayi  H.  L.  Clark,  1915a.  Mem.  M.  C.  Z.,  26,  p.  305. 

This  species,  closely  allied  to  gorgonia,  replaces  it  on  the  southern  coast  of 
Australia  from  New  i^outh  Wales  to  North  Beach,  E'remantle,  AV.  A.  It  grows  to 
a much  larger  size  than  gorgonia  and  tends  to  distinctly  brighter  colors.  The 
specimens  at  hand  from  New  >>outh  AVales  range  from  5 to  31  mm.  in  diameter, 
while  the  2 specimens  from  AVestern  Australia  are  31  and  35  mm.  across;  the 
latter  has  arms  190  mm.  long.  In  color  the  New  South  AAkdes  specimens  show 
some  diversity.  The  specimens  from  Bottle  and  Glass  Rocks  are  very  dark, 
those  from  Long  Reef  are  lighter  and  more  variegated  and  2 of  those  from  Shell 
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Harbor  are  very  handsome  with  much  rose-red  in  the  coloration.  When  rose-red 
is  present  it  tints  the  lower  surface  of  tlie  basal  part  of  the  arms,  enters  into  the 
variegation  of  the  disk  and  is  indicated  (and  may  be  conspicuous)  in  the  banding 
of  the  arms.  The  specimens  from  Port  Jackson  agree  in  the  complete  ab.sence  of 
bright  tints;  gray  and  dark  gray  form  the  color  bands  on  the  arms,  while  the  disk 
and  arm  bases  are  dark,  usually  with  an  evident  green  tinge;  the  disk  and  upper 
arm-plates  are  usually  faintly  speckled  or  spotted  with  a darker  shade;  often 
there  is  a small  irregular  buff  or  yellowish  spot  on  the  disk  and  there  may  be 
several,  but  tliey  are  not  eons|)icuous.  There  is  one  ^h-ecognition  mark’’  shown  b}' 
all  specimens  of  ramsayi  which  I have  examined  (excejiting  only  the  two  from 
Western  Australia  mentioned  below)  and  that  is  the  uniformly  light  colored 
(white,  whitish  or  yellowish)  lower  surface  of  disk  (mouth  frames  and  liasal  por- 
tion of  each  interbrachial  area)  which  is  sharply  marked  off  from  the  distal  part 
of  the  same.  Sometimes  the  boundary  line  runs  across  the  interbrachial  area  mid- 
way between  the  oral  shield  and  the  margin,  often  it  is  more  distal,  and  not 
rarely  it  is  just  below  the  actual  margin  of  the  disk.  Put  it  is  always  clear  cut  and 
in  nearly  all  cases  the  contrast  shown  between  the  dark  and  light  areas  is  striking. 

44ie  large  s])ecimens  referred  to  above  from  Western  Australia  are  notable 
for  their  color  as  well  as  their  size.  Were  only  the  smallci’  one  at  hand,  I should 
consider  it  an  undescribed  species  but  the  larger  one  is  so  perfectly  intermediate 
lietwoen  it  and  the  specimens  from  New  8outh  Wales,  it  will  be  enough  to  call  it 
variety  pidchra  and  thus  attract  attention  to  its  striking  coloration  (Plate  14, 
fig.  1).  The  specimen  is  dry  and  hence  the  colors  are  probably  less  brilliant  than 
in  life;  it  is  of  course  impossible  to  say  whether  they  are  essentially  different.  The 
disk  is  variegated  with  gray,  yellow  iuul  rust  color  whicli  are  not  sharply  set  off 
from  each  other  but  blend  to  a certain  extent,  with  yellow  as  the  predominant 
tint.  The  interbrachial  areas  below  are  distinctly  yellowish  and  the  oral  shields 
and  oral  jiapillae  are  nearly  orange.  (All  the  plates  about  the  mouth  were  stained 
with  fluid  from  the  stomach  when  the  specimen  was  being  dried.)  Thelowcrsurface 
of  the  arms  is  uniformly  light  l:)uff  gradually  becoming  gray  distally  where  the 
under  arm-plates  are  finely  speckled  with  dusky.  The  upjier  surface  and  sides  of 
the  arms  are  beautifully  banded  with  orange  yellow,  bright  brown  and  gray;  the 
gray  upper  arm-plates  show  under  the  lens  a fine  speckling  with  blackish;  the 
first  5 or  0 upper  arm-plates  on  each  arm  are  yellow,  followed  by  one  brown  plate 
in  marked  contrast;  then  follow  0 or  7 gray  plates,  the  most  distal  of  which  is 
brown  at  the  outer  corners,  or  the  next  succeeding  plate  may  be  brown  proxi- 
mally  and  become  yellow  distally.  There  are  3 or  4 more  bands  of  yellow  alter- 
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Rating  with  gray  but  beyond  the  middle  of  the  arm  the  yellow  is  more  and  more 
marked  with  gray  finely  speckled  with  dusky,  and  distally  there  is  no  yellow  the 
banding  of  the  arm  being  very  faint  and  caused  b}"  alternation  of  groups  of 
speckled  grayish  plates  with  similar  plates  more  definitely  brown.  The  color  of 
the  arm-spines  coincides  to  some  extent  with  that  of  the  plates  which  they 
adjoin.  This  beautiful  specimen  is  no.  1505S  in  the  Western  Australian  Museum 
and  is  of  course  the  holotype  of  the  variety. 

The  larger  specimen  is  also  in  the  Perth  Museum  and  differs  from  typical 
ramsayi  chiefly  in  the  light  colored  disk,  which  is  pale  gray  irregularly  but  defi- 
nitely tinged  with  yellow,  most  marked  near  the  disk  margin.  Orally  the  inter- 
brachial  areas  are  pale  gra}"  becoming  nearly  white  near  the  oral  shields,  which 
with  all  the  mouth  frame  and  adjoining  papillae  are  dingy  white,  as  are  the 
under  arm-])lates  and  the  basal  arm-spines.  The  first  3 or  4 upper  arm-plates  on 
each  arm  are  distinctly  yellow-brown  showing  a definite  trend  toward  the  yellow 
of  the  smaller  specimen.  The  remainder  of  the  arm  however  is  banded  light  and 
dark  gray  like  the  Port  Jackson  specimens  only  the  light  gray  is  lighter  and  the 
banding  is  thus  more  noticeable. 

The  IS  specimens  of  ramsayi  at  hand  are  as  follows: 

New  South  Wales;  Colloroy,  Long  Reef,  November  2S,  1929.  G specimens; 

adult  and  young. 

Port  Jackson,  near  Middle  Head,  November  21,  1929.  1 
specimen. 

Port  Jackson,  Bottle  and  Glass  Rocks,  November  27,  1929. 
5 specimens. 

Shell  Harbor,  ]\Iay  4,  1932.  4 specimens,  adult  and  young. 
Western  Australia:  about  10  miles  north  of  Fremantle,  North  Beach,  Triggs 

Island,  1 specimen,  huge  adult.  Loaned  by  Western 
Australian  Museum. 

Rottnest  Island,  Januaiy,  1929.  Mr.  Horbury  leg.  et  don. 
1 specimen,  adult.  Holotype  of  variety  pidchra.  Loaned 
by  Western  Australian  ^Museum. 

Ophiarachnella  septemspinosa 

Ophiarachna  septemspinosa  Mi'ller  and  Troschel,  1842.  Sys.  Ast.,  p.  105. 

Ophiarachnella  septemspinosa  H.  L.  Llark,  1909.  Bull.  M.  C.  7j.,  52,  p.  120. 

We  did  not  meet  with  this  big  ophiuran  at  any  point  wliere  we  collected,  but 
Captain  Bardwell  found  it  at  Augustus  Island,  W.  A.,  in  October,  1933  and  sent  4 
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specimens,  which  are  notable  for  their  very  dark  color  and  large  size.  In  the  small- 
est specimen,  24  mm.  across  the  disk,  the  bands  on  the  arms  are  evident,  though 
narrow  and  dim.  In  the  largest  individual,  36  mm.  across,  the  color  is  very  dark 
especialh"  on  tlie  arms,  and  no  bands  are  visible.  In  the  other  2 specimens  bands 
can  be  seen  at  the  very  tips  of  the  arms.  In  all  the  specimens  the  arm-spines  are 
iiniisuall}’'  pointed  and  in  no  ease  is  there  any  evidence  of  the  supposedly  “char- 
acteristic white  tips.’’ 


Ophiarachxella  similis 

Pectinnra  s{7fulis  Koehleii,  1905.  “Siboga”  Oph.  Litt.,  p.  6. 

Ophiaracluiclla  similis  H.  L.  ('lark,  1915a.  Mem.  'SI.  C.  Z.,  25,  p.  300. 

Among  all  the  specimens  of  0.  mfernalis  which  I have  collected,  I have  never 
seen  one  which  answered  in  ev^ery  particular  to  Koehler’s  description  of  his 
similis.  In  1900,  I asserted  that  the  two  were  identical  but  in  the  face  of  my 
eminent  French  colleague’s  strong  protest,  I accepted  similis  as  valid  in  1015. 
In  1922  and  again  in  1030,  Koehler  insisted  on  tlie  constant  differences  between 
the  2 forms  but  my  scepticism  has  persisted.  At  last  however,  an  Ophiarachuella 
is  at  hand,  which  is  apparently  an  example  of  similis  and  I have  examined  it 
with  keen  interest.  It  was  sent  to  me  by  Mr.  Melbourne  Ward  who  took  it  at 
Lindeman  Island,  on  the  Barrier  Reef  near  ^Mackay,  Queensland.  It  is  10  mm. 
across  the  disk  and  the  arms  are  about  40  mm.  long.  The  coloration  is  variegated 
gray  and  brown  like  infernalis  but  the  arnis  are  not  so  sharply  banded,  in  this 
particular  specimen.  The  disk  granulation  is  a trifle  coarser,  the  arms  are  more 
slender  and  the  upper  arm-plates  are  narrower.  There  are  no  naked  plates  in  the 
interradial  areas  but  the  radial  shields  are  not  essentially  different  in  size  or  form 
from  those  of  injernalis;  thej"  seem  somewhat  thinner  and  flatter.  On  the  lower 
surface  the  only  noteworthy  difference  is  that  the  oral  shields  are  much  smaller 
and  the  adoral  plates  are  much  bigger  than  in  infernalis.  In  this  comparison, 
specimens  of  infernalis  from  Darwin  and  Broome  were  used  and  the  various 
differences  were  not  hard  to  see,  l)ut  when  material  from  Xew  Guinea  or  the 
Queensland  coast  was  examined  one  or  more  of  the  differences  failed  to  hold.  I 
am  therefore  still  in  doubt  as  to  the  status  of  similis  but  hope  that  material  from 
Lindeman  Island  or  elsewliere  on  the  Barrier  Reef  may  finally  settle  the  matter. 


CLARK:  AUSTRALIAN  ECHINODERMS 


351 


OphiarachxVella  paucigranula^  sp.  nov. 

Disk  somewhat  pentagonal,  7 min.  in  diameter,  very  flat,  covered  with  a 
coat  of  thin  overlapping  scales  which,  as  always  in  the  Ophiodermatidae,  carrj^ 
granules;  these  granules  however  are  very  minute  and  sparsely  distributed;  they 
are  smallest  and  most  numerous  near  the  center  of  the  disk,  largest  and  most 
widely  separated  in  the  interradial  areas  at  the  disk  margin;  there  may  be  more 
than  25  to  the  square  millimeter  where  thickest,  about  10  where  most  scattered. 
Radial  shields  relatively  large,  widelj'  separated,  a little  longer  than  wide,  quite 
bare.  Arms  5,  about  27  mm.  long,  distinctly  flattened.  Upper  arm-plates  with  a 
finely  shagreen-like  surface;  first  one  much  wider  than  long,  subsequent  plates 


Fig.  31.  Ophiarachnella  paucigranula.  (5.  a.  Bases  of  2 arms  and  adjoining  portion  of  disk.  b. 
Side  view  of  3 arm  segments  showing  the  arm-spines. 


about  as  wide  as  long,  the  relative  length  increasing  but  little  distally;  near 
base  of  arm  the  plates  are  large,  quadrilateral  and  broadly  in  contact,  but  the 
straight  proximal  margin  is  so  much  shorter  than  the  strongl}"  convex  distal  side, 
that  the  straight  lateral  margins  are  markedly  divergent.  Distally  the  plates 
decrease  in  size  and  in  contact  with  each  other  so  that  near  the  arm-tip  they  are 
small  and  separated  and  perfectly  triangular  though  the  distal  margin  is  still  con- 
vex. 

Interbrachial  areas  below  covered  with  distinct  thin  scales  bearing  scattered 
minute  granules.  First  under  arm-plate  twice  as  wide  as  long,  rounded  triangular; 
second  and  third  plates  somewhat  wider  than  long,  fourth  and  fifth  about  as  wide 
as  long,  subsequent  plates  longer  than  wide;  at  first  the  plates  are  somewhat 

^ pa wcw  ==  few = little  grains,  in  reference  to  the  remarkably  sparse  distribution  of  the  gran- 
ules on  the  disk. 
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hexagonal,  with  all  distal  angles  rounded,  and  more  or  less  in  contact,  but  further 
out  the}^  become  top-shaped  and  ultimately  quite  separated.  Their  surface  is 
somewhat  less  shagreen-like  than  the  U])per  plates.  Arm-pores  conspicuous, 
present  far  out  on  the  arm.  Arm-spines  only  4,  well  spaeed,  the  lowest  much  the 
longest  and  equalling  the  arm-segment,  rather  lilunt ; the  other  3 are  subequal  and 
pointed.  Tentacle-scales,  as  usual  in  the  family,  2,  the  inner  narrow,  the  outer 
broader,  rounded  or  truncate  at  the  tip  which  overlies  the  base  of  the  lowest  arm- 
spine. 

Oral  shields  large,  the  madreporite  not  noticeably  larger  than  the  others,  but 
its  distal  margin  projects  much  more;  each  shield  is  a rounded  triangle  about  as 
long  as  wide,  the  madreporite  somewhat  longer;  distal  margin  slightly  concave  or 
straight;  lateral  margins  convex  and  inner  angle  broadly  rounded.  A distinct 
supplementary  plate  adjoins  each  shield.  Adoral  plates  very  narrow,  lying  wholly 
along  side  of  each  shield,  closely  appressed;  in  some  cases  tliey  extend  down 
between  the  oral  shield  and  arm-plates  but  ciuite  as  often  they  do  not. 

Color  of  dry  holoty])e,  interradial  areas  of  disk  both  abov^e  and  below, 
whitish  or  very  pale  brown;  center  of  disk  and  a broad  area  in  each  radius,  l^rown; 
radial  shields  somewhat  lighter.  Arms  light  gray  with  4 broad,  dark,  almost 
blackish,  bands,  of  which  the  first  is  at  the  \'ery  base  of  each  arm;  the  bands  com- 
pletely encircle  the  arms. 

Holotype,  Austrahan  Museum,  no.  J 0044,  from  'Alagneta”  Station  XVH, 
Great  Barrier  Reef  Expedition,  off  North  Direction  Island,  Queensland,  19  fms. 
March  9,  1929. 

This  is  an  unusuall}^  well-marked  species  owing  to  the  combination  of  a 
peculiar  disk-covering  with  few  well-spaced  arm-spines.  It  is  clearly  an  Ophi- 
arachnella  but  quite  unlike  any  previously  known  member  of  the  genus. 


Ophiarachnella  rugosa^  sp.  nov. 

Disk  nearly  circular,  15  mm.  across,  considerably  elevated,  covered  with 
numerous  bare,  swollen  plates,  separated  from  each  other  by  lines  and  narrow 
areas  of  very  fine  granules  (fig.  32);  the  largest  of  these  plates  are  in  a group 
of  3 lying  between  tlie  distal  ends  of  the  large,  naked,  flat  radial  shields,  which 
are  at  the  ver}"  margin  of  the  disk,  at  the  base  of  the  arm  on  each  side.  Other 
large  swollen  plates  occur  along  the  interradial  margins  and  often  near  the  inner 


‘ = rough,  rugged,  in  reference  to  the  eharaeter  of  the  disk. 
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ends  of  the  radial  shields;  the  smallest  plates  are  near  the  center  of  the  disk. 
Upper  arm-plates  a little  swollen;  the  first  2 are  low,  twice  as  wide  as  long;  suc- 
ceeding plates  are  somewhat  wider  than  long  but  distally  the  length  and  breadth 
are  about  equal;  basally  the  plates  have  sti'aight  divergent  sides;  they  are  in 
contact  the  full  lengtli  of  the  proximal  side;  distally  they  become  more  and  more 
perfectly  triangular  and  less  and  less  in  contact  so  that  at  the  tip  of  the  arm  they 
are  very  small  and  well  separated. 


Figs.  32-34.  Ophitanichnella  rugosa.  x 4. 

32.  Bases  of  2 arms  and  adjoining  portion  of  disk. 

33.  Interradial  area  and  bases  of  2 adjoining  arms. 

34.  Sideview  of  3 arm-segments. 


Interbrachial  areas  below  (fig.  33)  like  disk,  covered  with  bare,  swollen 
plates  surrounded  by  fine  granules.  First  under  arm-plates  nearly  twice  as  wide 
as  long  with  strongly  convex  distal  margin  and  rounded  lateral  angles.  Second 
plate  wider  than  long,  with  convex  distal  margin,  the  other  three  sides  more  or 
less  concave;  gradually  the  succeeding  plates  become  longer  than  wide,  more  or 
less  hexagonal,  with  a straight,  short  proximal  margin  and  a convex  distal  edge, 
three  times  as  long,  with  rounded  lateral  angles;  distally  the  plates  become  small 
and  widely  separated.  Arm-pores  probabl}^  present  but  difficult  to  make  out. 
Side  arm-plates  large,  thick  and  projecting;  distally  they  become  fully  in  contact 
both  abo^^e  and  below.  Arm-spines  10  or  11  in  a full  series,  short  and  peg-like, 
much  less  than  ^ 2 fhe  length  of  the  side  arm-plate  (fig.  34),  the  2 lowest  longest 
and  bluntest,  the  uppermost  shortest  and  sliarpest.  Tentacle-scales  as  usual  in 
the  family,  2,  the  inner  one  narrow,  the  outer  wider  and  more  rounded,  overlying 
the  base  of  the  lowest  arm-spine. 
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Oral  shields  rounded  triangular,  about  as  long  as  wide,  the  distal  margin 
concave,  the  lateral  margins  convex,  and  all  angles  broadly  rounded.  The 
madreporite  is  easily  the  largest.  A large  siipplementar}^  plate  adjoins  the  distal 
side  of  each.  Adoral  plates  rather  large,  more  or  less  triangular,  lying  wholly  at 
the  sides  of  the  oral  shields,  separating  them  from  the  first  under  arm-plate. 

Color  of  dry  holotype,  disk  light  gray,  speckled  with  a dark  brown,  or 
dusky;  half  a dozen  of  the  spots  are  large  enough  to  stand  out  somewhat,  the 
largest  more  than  a millimeter  in  diameter;  on  the  smallest  paratype  there  is  one 
large  circular  dark  spot  at  center  of  disk;  in  the  next  larger  there  are  two,  small 
but  distinct  spots  and  in  the  third  there  are  3 rather  large  and  2 small  spots. 
Arms  gray  with  4-7  distinct  bands  of  brown;  the  most  nearly  basal  band  is  dark 
brown  but  the  others  are  a yellow-brou  n often  with  dark  brown  at  the  proximal 
margins.  Lower  surface  nearly  wliite;  distally  on  the  arms  are  2-4  shaded  areas 
where  brownish  under  arm-plates  give  a faint  suggestion  of  arm-bands. 

Holotype,  M.  C.  Z.,  no.  5287,  from  Broome,  W.  A.,  5-S  fms.  June,  1932. 

Tliere  are  3 paratypes,  the  smallest  6.5  mm.  across  tlie  disk.  They  are  sur- 
prisingly like  tlie  holoty]:)e  save  for  their  smaller  size.  This  is  a very  distinct 
species,  resembling  gorgonia  in  some  ways  and  infermilis  in  others.  It  is  not  very 
common  at  Broome  for  we  did  not  find  it  in  1929  at  all,  and  during  all  our  collect- 
ing of  June,  1932,  we  only  secured  4 specimens. 


Cryptopelta  callista^  sp.  nov. 

Plate  14,  fig.  2 

Disk  circular,  10  mm.  in  diameter,  fiat,  covered  with  a rather  loose  thin  skin 
whicli  becomes  more  or  less  wrinkled  in  dry  specimens;  this  skin  carries  a dense 
coat  of  very  fine  granules,  completely  concealing  the  radial  shields  but  not  ex- 
tending out  onto  tlie  arms  at  all.  Arms  5,  hardly  40  mm.  long,  rather  wide  basallj^ 
much  flattened,  especially  at  tip.  First  upper  arm-plate  very  low,  nearly  3 times 
as  wide  as  long;  second  plate  nearly  elliptical  twice  as  wide  as  long;  third  plate 
wdder  than  long,  the  straight  proximal  margin  a little  shorter  than  the  convex 
distal  side,  so  the  straight  lateral  margins  are  somewhat  divergent;  succeeding 
plates  similar  but  the  distal  margin  increases  in  length  and  the  lateral  margins 
curve  outward  making  conspicuous  distal  angles.  Well  out  on  the  arm  the  plates 
become  longer  than  wide,  decrease  much  in  size,  are  more  and  more  triangular  in 


^ KaWidTOs —most  beautiful,  in  reference  to  its  being  the  loveliest  member  of  the  genus. 
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form  and  separated  by  the  side  arm-plates;  they  finally  become  minute  triangles 
and  then  wholly  disappear. 

Interbrachial  areas  below  covered  by  the  fine  granulation  of  the  disk,  which 
also  extends  over  the  entire  mouth  frame,  completely  concealing  the  oral  shields 
and  adoral  plates;  a small  circular  spot  on  what  is  doubtless  the  madreporite, 
remains  bare.  First  under  arm-plates  small  but  well  defined,  longer  than  wide, 
narrowest  at  the  inner  end;  second  plate  larger  and  succeeding  plates  becoming 
hexagonal,  as  wide  as  long  or  wider,  with  definite  proximal  angles  but  distal  angles 
a little  rounded;  in  contact  until  very  near  tip  of  arm.  Side  arm-plates  not  con- 
spicuous basally  but  at  tip  making  up  most  of  the  arm.  Arm-spines  7 or  S in  a 
series,  peg-like,  about  half  as  long  as  the  segment,  sharp-pointed,  lowest  longest 
and  uppermost  smallest.  Tentacle-scale  single,  moderately  large,  longer  than 
wide,  with  rounded  tip.  Color  of  dry  holotype,  disk  dull  light  yellow;  arms  white 
or  pale  gray  with  half  a dozen  broad  bands  of  dark  greenish  gray;  these  bands 
completel}^  encircle  the  arms.  Lower  surface  of  disk  and  mouth  frame,  light 
yellow.  In  life,  the  disk  is  bright  orange,  in  sharp  contrast  to  the  conspicuously 
banded  arms. 

Holotype,  M.  C.  Z.,  no.  5289,  from  Broome,  W.  A.,  5-S  fms.  June,  1932. 

There  are  S paratypes  of  this  notable  and  strikingly  colored  ophiuran  at 
hand,  of  which  our  first  specimens  were  taken  at  Cape  Levecjue  in  August,  1929, 
where  we  secured  2 individuals,  one  of  which  is  more  than  11  mm.  across  the 
disk  and  has  arms  more  than  45  mm.  long.  A large  and  very  brightly  colored 
specimen  was  taken  in  Lagrange  Bay  in  September,  1929,  and  a small  individual, 
only  7 mm.  across  the  disk,  was  found  under  a rock  at  Entrance  Point  the  same 
month.  The  remaining  4 specimens  were  dredged  in  the  Broome  region  in  June, 
1932.  Aside  from  the  striking  coloration  this  species  may  be  distinguished  from 
its  nearest  ally,  C,  granuUfem  by  the  much  stouter  arms  and  thicker  more  peg- 
like arm-spines. 


OPHIODYSCRITA 1 gen.  nov. 

Ophiodermatids  with  the  granular  covering  of  the  disk  extending  out  over 
the  arms  both  above  and  below,  as  well  as  over  the  entire  oral  surface  of  disk 
and  mouth  frame.  Tentacle-scales  2 or  proximally,  3.  Genital  slits  2 in  each 
interbra  cilia  1 area. 

Genotype,  Ophiodyscriia  acosmela  sp.  nov. 

^ Ophioy  the  common  prefix  for  genera  of  ophiurdtis,-\-dvo‘KpiTOs —hard  to  determine^  in  reference  to 
the  uncertainty  as  to  status  of  the  specimen  upon  which  the  genus  rests. 
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The  single  specimen  upon  whicli  this  proposed  new  genus  and  species  is 
based,  is  probably  immature  and  the  possibility  that  it  is  the  }^oung  of  some 
previously  known  species  must  not  be  overlooked.  But  its  characteristics  are  so 
well-marked  and  so  different  from  any  otlier  known  Australian  brittle-star  that 
they  should  not  be  ignored.  The  genus  is  obviously  related  to  Ophioncus  Ives 
and  Ophiocryptus  H.  L.  Clark  but  the  presence  of  onl}^  2 genital  slits  in  each 
interbrachial  area,  the  relatively  long  arms  and  delicate  arm-spines  on  side  arm- 
plates  which  project  but  little,  and  the  complete  granulation  of  all  oral  plates, 
even  the  madrei^orite,  make  a new  genus  necessary.  It  apparently  bears  the 
same  relation  to  Ophiarachnella  that  Ophioncus  and  Ophiocryptus  do  to  Ophio- 
derma. 


Ophiodyscrita  acosmeta^  sp.  nov. 

Disk  pentagonal,  5 mm.  in  diameter,  densely  covered  with  a coat  of  very 
minute  thorny  granules;  these  cover  not  only  the  disk  scales  but  the  radial  shields 
and  extend  out  onto  the  arms.  Arms  5,  about  20  mm.  long,  flattened,  wider  than 
higli.  Upper  arm-plates  more  or  less  completely  hidden  to  the  very  tip  of  the  arm 
by  minute  thorn}"  granules  like  tho.se  which  cover  the  disk  but  are  possibly  a 
little  smaller;  on  the  sixth  and  some  subsequent  arm-segments,  a small  elliptical 
bare  area,  usually  distinctly  wider  than  long,  reveals  a part  of  an  upper  arm- 
plate;  tliese  occur  but  rarely  beyond  the  twelfth  segment, 

Interbrachial  areas  below  and  all  of  the  surface  of  mouth  frame  and  jaws 
closely  covered  witli  the  fine  granulation,  save  for  a small  circular  spot  on  what  is 
presumably  the  madreporite.  (On  one  side  of  the  mouth  frame  the  granular  coat 
has  been  accidentally  rubbed  off  to  some  extent.)  Under  arm-plates  on  basal 
two-thirds  of  arm  squarish  with  rounded  corners,  or  more  or  less  circular,  well 
separated  from  eacli  other  by  areas  of  minute  granules  which  extend  up  on  the 
basal,  proximal  side  of  each  side  arm-plate  to  unite  with  the  granular  covering  of 
the  upper  surface  of  the  arm.  Under  arm-plates  become  smaller  and  smaller 
distally  and  on  the  distal  third  of  the  arm  are  either  wanting  or  concealed  by  the 
granular  coat.  Side  arm-]ilates  moderately  projecting,  eacli  bearing  7 subequal, 
sharp,  moderately  slender  arm-spines  scarcely  half  as  long  as  an  arm-segment; 
here  and  there  these  little  s]fines  lie  appressed  to  the  arm  but  most  of  them  pro- 
ject outward  more  or  less  markedly.  Tentacle-scales  3 on  the  first  few  pores,  the 
inner  largest,  the  outer  smallest;  beyond  the  base  of  the  arm  there  are  but  2 

^ CLKOcrjJLrjTOS  =out  of  order j in  reference  to  the  extension  of  granulation  out  to  the  arm-tips  instead 
of  its  being  confined  to  the  disk  as  in  nearly  all  other  members  of  the  family. 
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scales  and  distally  these  disappear,  the  outer  one  first;  the  scales  are  much  longer 
than  wide,  somewhat  pointed  and  hyaline  in  texture;  on  some  ariU'Segments  on 
the  basal  half  of  the  arm,  the  outer  scale  tends  to  overlie  the  base  of  the  lowest 
arm-spine  but  the  arrangement  is  never  so  obvious  as  in  Ophiarachnella. 

Color  of  dry  liolotype,  disk  a very  light  fawn  color  whicli  passes  into  white 
on  the  basal  segments  of  each  arm;  remainder  of  arm  occupied  by  alternating 
bands  of  dark  purplish  gray,  occupying  about  2 segments,  and  pale  gray  or 
whitish,  occupying  3 segments;  the  arm-spines  are  the  same  color  as  the  seg- 
ments  on  which  they  are  borne;  lower  surface  more  or  less  nearh^  white,  except  for 
the  dark  bands  on  the  arms,  which  are  encircling;  the  granules  on  the  surface  of 
the  jaws  are  distinctly  greenish-yellow,  but  very  liglit. 

Holotype,  C.  Z.,  no.  5294,  dredged  at  Broome,  W.  A.,  June,  1932. 

This  remarkable  little  brittle-star  was  supposed  to  be  a young  Ophiarach- 
nella when  taken  and  no  attention  was  paid  to  it,  so  there  is  no  available  infor- 
mation about  its  habitat  or  even  the  exact  place  where  it  was  collected.  Obviously 
it  cannot  be  at  all  common. 


OPHIOLEPIDIDAE 
Ophiomisidium  flabellum 

Ophiomnsium  flabellum  Lyman,  1S7S.  Bull.  M.  C.  Z.,  6,  p.  120. 

Ophiomisidium  flabellum  Koehler,  1914.  Bull.  84  U.  S.  N.  M.,  p.  32. 

There  are  at  hand  half  a dozen  specimens  of  this  odd  little  brittle-star  from 
the  following  stations.  All  were  loaned  by  the  Australian  Museum: 

New  South  Wales:  Off  Botany,  2.5-4  miles,  37-50  fms.  Trawler  ^^Goonambie.’’ 

McNeil  and  Livingstone  leg.  2 specimens. 

Off  Botany  Bay,  50-52  fms.  ^'Thetis'^  Expedition.  2 speci- 
mens, adult  and  young. 

15  miles  northeast  of  South  Head,  Port  Jackson,  75-SO  fms. 
May,  1924.  C.  W.  Mulvey  don.  2 specimens,  young  and 
small  adult. 

Haplophiuua  gymnopoua 

Ophiozona  gymnopora  H.  L.  Clark,  1909a.  Mem.  Austr.  Mus.,  4,  p.  535. 

Ilaplophiura  gymnopora  Matsumoto,  1915.  Proc.  Acad.  Nat.  Sci.  Phila.,  67,  p.  76. 

This  little  brittle-star  appears  to  be  common  off  Botany  Bay  for  there  is  a 
large  series  at  hand  from  that  region.  The  largest  is  only  4.5  mm.  across  the  disk 
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hut  tliis  is  iiuich  larger  than  any  other  specimen;  2-3  mm.  in  disk  diameter  is  the 
usual  size;  the  arms  rarely  exceed  5 mm.  Only  two  stations  are  represented  in  tlie 
present  material,  all  of  which  was  loaned  by  tlie  Australian  Museum. 

Off  Botany  Bay,  N.  S.  W. ; 50-52  fins.  ^Mlietis’^  collection  but  not  hitherto 

identified.  52  specimens. 

Off  Botany,  N.  S.  W.;  2.5-4  miles,  33-50  fms.  Trawler  “Goonambie.”  McNeil 

and  Livingstone  leg.  3 specimens. 

Amphiophiura  ctenophora 

Ophinra  ctenophora  H.  L.  Clark,  1000a.  Mem.  Austr.  Mus.,  4,  p.  537. 

Ainphiophiura  ctenophora  H.  L.  Clark,  1015a.  Mem.  M.  C.  Z.,  25.  p.  310. 

Along  with  the  specimens  of  Ophinra  odplax  taken  in  120  fms.,  some  22  miles 
off  the  Port  Jaekson  Heads,  Captain  Moller  took  a small  ophiuran,  alDont  5 mm. 
across  the  disk,  which  has  been  kindly  loaned  hy  the  Australian  ?^Iuseum. 
Apparently  this  is  a young  individual  of  A.  ctenophora.  There  are  some  noticeable 
differences  in  the  under  arm-plates  and  tentacle-pores  and  seales,  on  the  basal 
arm-segments,  but  they  are  probably  to  be  accounted  for  l)y  the  3'outhfulness  of 
tlie  present  specimen. 

OpHIURA  KlNBERGl 

Ljungman,  1S6().  Ofv.  Kongl.  Vet.-Akad.  Porh.,  23,  p.  100. 

A single  specimen  of  tliis  common  East  Indian  brittle-star,  which  ranges 
from  Japan  to  Houtli  Australia,  was  taken  by  us  when  dredging  off  Middle  Head, 
l^ort  Jackson,  in  4-  0 fms.,  November  21,  1929.  It  is  a full  10  mm.  across  the  disk, 
a little  larger  than  any  in  the  AI.  C.  Z.  collection;  I find  no  published  record  of 
a bigger  individual.  But  Koehler  gives  no  data  as  to  the  size  of  the  scores  of 
specimens  he  has  examined.  Besides  its  large  size  the  present  specimen  is  notable 
for  its  short  arms;  all  are  broken  at  the  extreme  tip  but  if  complete  they  could 
scarcely  have  exceeded  20  mm. 

While  dredging  in  Lagrange  Bay,  W.  A.,  in  September,  1929,  we  took  4 
small  ophiurans  (3-4  mm.  across  disk)  which  seemed  to  be  the  young  of  kiahergi. 
In  June,  1932,  we  met  with  the  same  thing  at  various  points  in  Roebuck  Bay  and 
south  westward,  and  33  specimens  are  at  hand,  the  largest  scarcely  5 mm.  across 
the  disk.  Compared  with  adult  kinbergi  (8-9  mm.  in  disk  diameter),  these  small 
individuals  from  the  northwestern  coast  show  notable  differences  particularly  in 
the  upper  arm-plates,  but  after  comparison  with  material  from  Japan  and  the 
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Philippines  which  includes  specimens  little  more  than  5 mm.  across  the  disk,  no 
constant  distinctions  are  found.  In  general  it  may  he  said  that  the  arms  are  more 
conspicuously  constricted  at  the  joints,  the  upper  arm-plates  are  smaller,  more 
triangular  and  more  swollen,  and  the  coloration  brighter  in  the  Broome  material. 
Many  specimens  have  the  arms  conspicuously  banded  and  notable  dark  spots  on 
the  disk  at  the  inner  end  of  the  radial  shields.  It  is  odd  that  no  adult  kinbergi 
were  taken  on  the  northwestern  coast. 

Ophiura  ooplax 

Ophiocfen  ooplax  II.  L.  Cr\rk,  1911.  Bull.  75  U.  S.  N.  M.,  p.  99. 

Ophima  ooplax  Matsumoto,  1915.  Proc.  Acad.  Nat.  Sci.  Phila.,  67,  p.  SI. 

Although  originally  described  from  material  taken  in  Japanese  waters,  in 
1928  I reported  specimens  from  8outh  Australia  and  two  years  later  Koehler 
(1930,  p.  223)  recorded  others  from  New  South  Wales.  It  is  not  surprising 
therefore  that  Captain  K.  Aloller  took  half  a dozen  specimens  22  miles  east  of 
Port  Jackson  Heads  in  120  fms.  These  have  been  loaned  by  the  Australian 
Museum  and  I have  compared  them  with  Japanese  material.  The  only  note- 
worthy  difference  is  that  the  Australian  specimens  have  the  disk  flat  and  pentag- 
onal while  those  from  Japan  have  it  more  or  less  circular  and  distinctly  less 
flattened. 


Dictenophiura  stellata 

Ophioglypha  stellata  Studer,  1882.  Gazelle  Oph.,  p.  11. 

Dictenophiura  stellata  H.  L.  Clark,  1923a.  Ann.  S.  Afr.  ]\Ius.,  13,  p.  361. 

Tliis  is  one  of  the  common  sea-stars  of  the  Broome  region.  The  type  locality 
is  Mermaid  Strait,  west  of  Cossacks,  W.  A.  Studer’s  statement  that  it  was  taken 
at  ^bAusgang  der  Naturaliste  Channal  (West-Australien)^^  is  evidently  a slip. 
The  103  specimens  range  from  2 to  11  mm.  across  the  disk  and  show  an  ex- 
cellent series  of  growth  stages.  One  specimen  6 mm.  across  disk  is  perfectly 
tetramerous.  In  life  the  upper  surface,  prettily  variegated  with  shades  of  gray 
and  sometimes  brown,  harmonizes  perfectly  with  the  sand  in  which  the  ophiuran 
lives,  just  below  the  surface.  The  under  side  of  slcllala  is  pure  white.  AH  the 
material  was  dredged  in  shallow  water  (5-8  fms.);  58  specimens  were  secured  at 
Broome  in  1929  and  36  in  1932.  The  remaining  9 specimens  were  taken  by 
Captain  Bardwell  in  October,  1933,  in  the  vicinity  of  Augustus  and  Champagay 
Islands,  W.  A. 
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OPHIOTEICHUS  ^ gen.  nov. 

Ophiolepidids  liaving  the  disk  scales  more  or  less  swollen  and  surrounded  by 
belts  of  very  small  flat  plates,  with  the  marginal  plates  of  the  inlerradii  greatly 
swollen  and  forming  a low  rampart  around  the  disk.  No  sui}plementary  upper 
arm-plates,  but  a series  of  small  pores  occurs  between  the  lateral  margins  of 
mature  upper  arm-plates  and  the  adjoining  side  arm-plates.  Tentacle  scales  2, 
as  in  Ophiolepis,  and  lower  surface  of  arms  much  as  in  that  genus  but  arm-bases 
not  conspicuously  widened. 

Genot3^pe,  Ophioteichus  parvispiniim  sp.  nov.^ 

This  extraordinary  new  genus  is  another  example  of  the  surprising  diversity 
and  fascinating  uniquity  of  the  Australian  fauna.  Seen  from  the  oral  side  these 
brittle-stars  would  pass  for  Oiihiolepis  but  the  aboral  surface  is  so  dominated  by 
the  swollen  marginal  i)lates  that  a new  genus  is  obviously  needed  for  their  recep- 
tion. That  two  quite  distinct  species  should  occur  on  the  eastern  coast  of  Aus- 
tralia and  neither  have  been  seen  before  1932  is  remarkable  enough  but  that  each 
is  as  yet  known  from  but  a single  specimen  adds  to  the  interest  of  the  discovery. 


Ophioteichus  multisplnum^  sp.  nov. 

Plate  25,  fig.  5 

Disk  more  or  less  circular,  about  15  mm.  in  diameter,  covered  with  a coat 
of  numerous  small,  swollen,  smooth  plates,  among  which  the  6 primary  plates 
form  a compact  but  not  conspicuous  group  at  the  center;  many  of  the  plates  are 
more  tlian  merely  swollen,  the>"  culminate  in  low  blunt  or  truncate  tubercles; 
each  plate  is  surrounded  by  a belt  of  veiy  small  flat  plates.  Radial  shields  small 
but  larger  than  the  primary  plates,  smooth,  flat,  widel}^  separated  by  2 or  more 
disk  plates.  At  the  margin  of  the  disk,  radially,  just  distal  to  the  radial  shields 
are  a few  small  plates,  of  which  2 carry  each,  a conspicuous  blunt  tubercle  a half 
a millimeter  or  more  in  diameter  and  about  the  same  in  height;  the  2 tubercles 
stand  closely  side  by  side  at  the  margin  of  the  disk  more  or  less  obscuring  the  very 
low  and  wide  first  2 upper  arm-plates.  In  each  interradius  the  disk  margin  is 
formed  by  3 huge  swollen  plates,  1.5-2  mm.  in  diameter  and  nearl}^  as  high;  the  3 

^ Ophio,  the  common  prefix  for  ophiunin  genera +Trtxo5  (neuter)  = a wall  around  a city,,  in  reference 
to  the  ramparts  raised  around  the  disk  by  the  huge  marginal  plates. 

“ This  species  is  selected  as  the  tyi)e,  because  it  was  collected  2 years  before  the  larger  species. 

■'  imdt us  = mi\ny-\- spinus  = spine,  in  reference  to  the  large  number  of  arm-spine.s. 
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lie  closely  side  by  side,  the  lateral  ones  crowded  against  the  radial  shields.  Arms  5, 
notably  flattened,  about  25  mm.  long  and  nearly  3 mm.  wide  at  base,  ta]iering 
gradually  to  a blunt  ti]U  First  clearly  formed  upper  arm-plate  is  quadrilateral, 
much  wider  than  long,  with  the  proximal  margin  straight  and  considerably 
shorter  than  the  convex  distal  edge;  hence  the  short  straight  sides  of  the  plate  are 
divergent;  distal  corners  rounded.  Succeeding  plates  similar  but  increasingly 
longer  and  more  triangular,  in  contact  by  the  width  of  the  proxiimd  margin;  the 
distal  margin  becomes  straighter  and  noticeably  swollen  and  the  distal  corners 
more  acute.  Along  each  lateral  margin  a series  of  half  a dozen  minute  pores 
becomes  rather  noticeal^le  between  the  upper  arm-plate  and  the  side  arm-plate; 
under  sufficient  magnification  it  can  be  seen  that  these  pores  occur  on  all  (?)  the 
segments  of  the  arm  back  to  the  disk  but  apparently  they  disappear  with  in- 
creasing age  and  they  are  difficult  to  make  out  on  the  basal  quarter  of  the  arm;  it 
is  difficult  to  guess  what  the  function  of  such  pores  may  be.  At  the  very  tip  of 
the  arm,  the  minute  triangular  upper  arm-plates  are  widel}^  separated  by  the 
contact  of  the  side  arm-plates. 

Interbrachial  areas  below  covered  with  plates  like  those  of  the  disk  but  less 
swollen,  becoming  smaller  and  flatter  as  the  oral  shield  is  approached,  but 
the  surrounding  belts  of  minute  flat  plates  are  present  very  nearly  to  the  shield. 
Genital  slits  one  on  each  side,  very  long,  extending  from  oral  shield  nearly  to  disk 
margin.  First  under  arm-plate  low  and  wide,  rounded  laterally;  succeeding  plates 
quadrilateral  becoming  bell-shaped;  at  first  wider  than  long  but  soon  the  length 
exceeds  the  width;  lateral  margins  more  or  less  deeply  concave  because  of  the 
large  tentacle-pores  at  each  side;  broadly  in  contact  at  first,  the  plates  become 
separated  by  the  side  arm-plates  near  the  tip  of  the  arm  where  they  have  become 
very  small  and  triangular.  Ride  arm-plates  large  and  projecting;  each  plate 
carries  a crowded  vertical  series  of  arm-spines;  these  spines  are  so  delicate  and  so 
crowded,  they  are  very  difficult  to  count  accurately;  on  the  basal  part  of  the  arm, 
there  are  a dozen  or  more  in  each  series,  the  upper  ones  longest,  equalling  the 
arm-segment,  the  lowest  shortest,  only  half  as  long  as  the  upper  ones;  all  are  very 
flat  and  fragile  looking,  pointed,  wide  and  overlapping  laterally;  they  thus  con- 
ceal most  of  the  side  arm-plate,  as  seen  from  above.  Tentacle-scales  2,  fiat  and 
sub-equal  closing  the  large  pore  as  in  Ophiolepis. 

Oral  shields  longer  than  wide,  excepting  the  madreporite  in  which  length 
and  breadth  are  nearly  equal;  each  shield  is  distally  rounded  and  proximally  has 
a long  acuminate  point  with  slightly  concave  sides.  Adoral  plates  relatively  very 
large,  alaout  4x  as  long  as  wide,  meeting  at  the  bluntly  pointed  inner  ends, 
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widened  distally  and  broadly  separating  the  oral  sliield  from  the  side  arm-plates. 
Oral  plates  large  and  somewhat  swollen.  Oral  papillae  G on  each  side,  the  penulti- 
mate much  the  largest,  as  wide  as  the  third  and  fourth  together;  distalmost  plate 
narrow,  long  triangular  extending  forward  beneath  (as  seen  with  the  animal 
upside  down,  of  course)  the  big  fifth  plate.  The  mouth  slits  are  tightly  closed  in 
tins  specimen. 

Color  of  drj^  holotype,  pale  purplish-brown,  the  big  marginal  plates  lighter; 
the  arms  have  4-6  narrow  light  bands  but  the}^  are  rather  inconspicuous  and  ill- 
defined.  Lower  surface  nearl}^  white  but  many  under  arm-plates  have  a dull 
reddish  tinge. 

Holotype,  M.  C.  Z.,  no.  5306,  from  ^^inder  dead  coral,’’  Lindeman  Island, 
Great  Barrier  Reef,  near  ^Maeka}^  Queensland.  Jul}%  1934.  ^Melbourne  Ward 
leg.  et  don. 

This  remarkable  ophiuran  ranks  as  one  of  Mr.  Ward’s  most  notable  dis- 
coveries at  Lindeman  Island.  When  first  seen,  it  was  supposed  to  be  a large 
specimen  of  the  following  species  from  Lord  Howe  Island  but  one  glance  with  the 
lens  revealed  the  extraordinary  arm-spines  and  settled  its  status  as  an  im- 
portant novelty. 


Ophioteichus  parvispinum^  sp.  nov. 

Plates  15,  fig.  2;  25,  fig.  4 

Disk  more  or  less  circular,  6 mm.  across.  Arms  5,  short,  flattened,  little 
widened  at  base,  II  mm.  long.  Disk  covered  with  a coat  of  relatively  coarse 
somewhat  swollen  smooth  plates  among  which  the  6 (as  it  happens  there  are  7 
in  this  specimen)  primary  plates  are  largest;  each  plate  is  surrounded  as  in 
Ophiolepis  by  a belt  of  small,  thin,  flat  plates.  Radial  shields  small,  flat,  not  as 
large  as  one  of  the  central  group  of  primaiy  plates;  the  two  shields  of  each  pair 
are  separated  from  each  other  by  one  or  more  small  plates  in  a radial  series;  at  the 
distal  end  this  series  expands  to  a group  of  2 or  3 plates  abutting  on  the  first 
upper  arm-plate,  and  one  of  these  either  hears  a tubercle  or  is  itself  conspic- 
uously swollen.  In  each  of  the  interradii  the  disk  margin  is  completely  occupied 
b}"  3 (in  one  case  4)  very  conspicuous  swollen  plates;  in  the  interradius  with  4 
such  plates,  and  in  one  of  the  others,  the  outer  plate  on  one  side  crowds  over  onto 
a radial  shield;  these  swollen  plates  are  .50-.75  mm.  in  diameter.  First  2 or  3 
upper  arm-plates  v'ery  low  and  wide,  closely  crowded  together,  followed  by  a wide 


parvus  spiHus  in  reference  to  the  minute  arm-spines. 
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plate  half  as  long  as  wide;  succeeding  plates  much  narrower  becoming  more  and 
more  triangular,  much  smaller  and  less  in  contact;  on  the  distal  half  of  the  arm 
they  are  small,  about  as  long  as  wide,  perfectly  triangular  and  widely  separated. 
There  are  no  sui3plementary  upper  arm-plates  of  any  sort,  but  there  are  minute 
pores  (usually  4 or  3)  along  the  lateral  margins  of  each  upper  arm-plate,  between 
it  and  the  adjoining  side  arm-plates;  these  pores  are  wanting  on  the  first  segment 
or  two  and  on  the  distal  third  of  the  arm. 

Interbrachial  areas  below  covered  b}"  plates  like  those  of  tlie  disk  but  smaller, 
flatter  and  less  regularl}"  surrounded  by  belts  of  minute  plates;  the  latter  are  quite 
wanting  near  the  oral  shields.  Genital  slits  single  on  each  side  of  the  area,  rather 
long,  extending  from  oral  shield  nearly  to  disk  margin.  Under  arm-plates,  well 
developed,  bell-shaped  with  deeply  concave  lateral  margins,  a very  slightly  con- 
vex distal  edge  and  a narrow  proximal  end  in  contact  with  tlie  preceding  plate; 
on  the  distal  half  of  the  arm,  the  plates  become  small,  somewhat  triangular  and 
widely  separated.  The  arms  are  widest  at  about  the  eightli  segment,  but  they 
are  not  conspicuously  widened  even  there.  Side  arm-plates  relativel}"  very  large 
and  moderately  projectmg;  beyond  the  middle  of  tlie  arm  they  meet  broadly 
both  above  and  below.  Arm-spines  4 (very  rarely  5)  very  short,  thick  at  base  but 
pointed  at  tip;  they  are  crowded  close  together  near  the  middle  of  the  edge  of  the 
side  arm-plate,  the  lowest  longest  and  biggest,  the  uppermost  smallest;  even  the 
lowest  is  little  more  than  a third  of  the  length  of  the  arm-segment.  Tentacle 
pores  large  and  closed  by  2 flat,  nearly  equal,  well  matched  plates  as  in  Ophio- 
lepis. 

Oral  shields  small,  the  madreporite  not  noticeably  bigger  than  the  other, 
distal  and  lateral  margms  rounded;  they  look  wider  than  long  but  as  the  proxi- 
mal angle  projects  inward  markedl}^  it  is  probable  that  length  and  width  are 
about  equal.  Adoral  plates  long  and  narrow,  lying  wholly  proximal  to  the  oral 
shield  and  meeting  fully  within;  distally  there  is  a thin  projection  which  separates 
the  oral  shield  and  the  first  under  arm-plate.  Oral  plates  well  developed  but  not 
so  large  as  the  adorals.  Oral  papillae  (3  on  each  side,  the  penultimate  much  the 
largest,  wider  than  the  third  and  fourth  together;  the  outermost  is  nari*ow,  a 
little  swollen  basally  and  projects  forward  under  (or  over,  reall}^  of  course)  the 
broad  penultimate. 

Color  in  life,  disk  pearl  gray  with  the  big  marginal  plates  white;  arms  white 
with  2,  3 or  4 narrow  bands  of  bright  yellow  brown.  The  dry  specimen  is  nearly 
all  white  but  the  disk  has  a faint  gray  tint  and  the  bands  on  the  arms  are  pale 
reddish  brown  and  ill-defined. 
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Holotype,  M.  C.  Z.,  no.  5307,  from  Xeds  Beach,  Lord  Howe  Island.  April 
16,  1932. 

My  field  notes  tell  the  story  of  finding  this  extraordinary  brittle-star,  as 
follows: 

^Hhuler  a stone  on  Neds  Beach  reef-flat,  Livingstone  found  (just  as  we  were 
leaving)  a superb  ophiuran  cpiite  unknown  to  us;  apparently  a new  genus.  The 
circular  pale  gray  disk  was  noticeably  elevated  or  puffed  and  3 white  swollen 
plates  limit  each  interradiiis/^  Repeated  and  prolonged  searching  failed  to  un- 
cover another  specimen.  Livingstone  said  he  turned  over  the  rock  fragment 
which  was  lying  on  clear  sand  well  above  low  water  mark  and  not  seeing  any 
animal  life  he  began  sifting  the  underlying  sand  through  his  fingers.  To  his  sur- 
prise this  little  brittle-star  remained  in  his  hand! 

The  differences  between  this  species  and  the  preceding  are  not  numerous 
but  aie  very  striking,  the  most  important  being  in  the  arm-spines;  it  is  rare  that 
such  totally  different  arm-spines  occur  within  the  limits  of  a single  genus.  The 
presence  of  a tubercle  or  swollen  plate  between  the  distal  ends  of  the  radial 
shields  instead  of  the  conspicuous  pair  of  knobs  seen  in  muliispinum  is  a second 
noteworthy  character.  Other  differences  may  be  due  in  large  part  to  the  con- 
siderably greater  size  of  the  Queensland  specimen. 


Ophiolepis  UNicoLOid  sp.  nov. 

Plate  25,  fig.  2 

Disk  26  inm.  in  diameter.  Arms  5,  75-80  mm.  long.  In  form  and  all  struc- 
tural features  like  the  well  known  0.  superba  H.  L.  C.  but  of  a uniform  red-brown, 
orange-brown  or  dark  olive  brown  color  without  spots  or  markings  of  any  kind. 
The  color  is  little  altered  by  jireservation  and  dry  specimens  look  much  the  same 
as  they  did  in  life  eight  years  ago. 

Holotype,  M.  C.  Z.,  no.  5308,  from  under  a rock  at  Entrance  Point,  Broome, 
W.  A.  August,  1929. 

This  interesting  but  inert  brittle-star  is  not  rare  at  Ib’oome,  but  it  is  by  no 
means  common.  In  1929,  5 specimens  were  secured  but  in  1932,  when  very  little 
shore  collecting  was  done,  only  2 were  found.  It  was  never  dredged.  Michael- 
sen  and  Hartmeyer  took  a specimen  at  Turtle  Island,  northwestern  Australia, 
in  1905,  which  Koehler  (1907,  p.  243)  records  as  ^^Ophiolcpis  annulosa  Muller 


^ vnicolor  — of  one  color,  in  obvious  reference  to  the  specific  character. 
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and  TroscheF^  {^supcrha  H.  L.  C.)»  But  he  says  that  the  color  is  ^hin  brim 
chocolat  clair  uniforme  sans  trace  d’annulations  sur  les  bras/^  Whether  the  par- 
ticular sliade  of  brown  in  this  specimen  is  natural  or  caused  by  the  means  of 
preservation,  there  is  no  means  of  telling  now,  but  it  is  interesting  to  note  that  a 
specimen  at  hand,  taken  by  Captain  Bardwell  at  Augustus  Island,  in  October, 
1933,  is  of  a deep  olive-brown  with  the  dry  tentacles  perfectl}^  black.  It  seems  to 
me  probable  that  this  very  dark  color  is  at  least  to  some  extent  artificial.  But  it 
is  interesting  that  the  darkest  colored  individuals  (assuming  that  the  shades  are 
not  artificial)  were  secured  at  the  western  and  eastern  extremes  of  the  present 
known  range.  There  are  specimens  of  superba  in  the  M.  C.  Z.  with  the  dark  spots 
on  the  disk  very  small  and  rings  on  the  arms  few  and  narrow,  but  the  markings 
are  always  more  or  less  conspicuous,  and  the  ground  color  is  a yellow  brown  or 
buff.  It  is  interesting  to  note  that  typical  superba  is  known  from  Darwin  and  the 
coast  of  the  northern  Territory. 

OpHIOPLOCUS  IMBRICATUS 

Opliiolcpis  imhricata  Muller  and  Troschel,  1842.  Sys.  Ast.,  p.  93. 

Ophioplocus  imbricatus  Lyman,  ISGl.  Proc.  Boston  Soc.  Nat.  Hist.,  8,  p.  70. 

This  common  Indo-Pacific  ophiuran  may  be  expected  an}nvhere  on  the 
tropical  coasts  of  Australia.  We  found  it  at  Lord  Ilowe  and  from  there  it  ranges 
via  Torres  Strait  and  Darwin  to  the  Broome  region  and  even  to  Shark  Bay  and 
the  Abrolhos.  The  specimens  from  Lord  Howe  have  the  light  sandy  coloration 
shown  b}'  manj^  individuals  at  the  northern  end  of  the  Barrier  Reef  (See  H.  L. 
Clark,  1921,  p.  143;  pi.  12,  fig.  8)  and  I have  been  inclined  to  give  them  a varietal 
name.  But  all  efforts  to  find  constant  tangible  characters  have  proi^ed  fruitless. 

In  the  lot  of  specimens  sent  by  Captain  Bardwell  from  Augustus  Island  are 
3 distinct  color  varieties  and  one  is  curious  to  know  whether  they  were  actually 
taken  together  or  came  from  three  different  areas.  Besides  the  ordinary  gray 
form,  there  are  2 specimens  with  the  disk  tinted  with  orange  above  and  strongly 
orange  or  red-orange  on  the  lower  surface,  particularly  near  the  oral  shields;  3 
other  specimens  have  light  brown  disks  with  an  orange-red  tint  on  the  lower 
surface.  This  form  is  not  matched  by  anything  in  the  M.  C.  Z.  collection. 
Then  there  are  2 specimens,  both  young  (7-11  mm.  across  the  disk)  which  are  dis- 
tinctlj^  violet,  unlike  any  Ophioplocus  at  hand.  There  is  however  good  ground  for 
suspicion  that  this  tint  is  artificial  for  an  Ophiarachnella  infermlis  from  Augustus 
Island  shows  the  same  tint.  Probably  these  specimens  were  accidentally  stained 
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either  by  the  preserving  fluid  or  the  container,  but  it  is  desirable  to  mention  the 
specimens  in  case  violet  colored  individuals  should  be  taken  elsewhere. 

Specimens  from  Darwin,  Quail  Island,  Cape  Leveque  and  Broome,  all  have 
the  general  coloration  light;  the  arms  are  light  gray  conspicuously  banded  with 
darker.  The  specimens  from  Augustus  Island  are  notably  darker,  the  arms  being 
a dusky  olive  or  olive  gray,  with  darker  bands. 

The  39  specimens  of  Ophioplocus  at  hand  are  from  the  following  places: 
Lord  Howe  Island:  April,  1932.  6 specimens. 

Northern  Territory:  Darwin,  beaches  at  East  Point  and  eastward,  June  and 

July,  1929.  5 specimens. 

Quail  Island,  west  of  Darwin,  July,  1929.  2 specimens. 
Western  Australia:  Augustus,  and  Champagay  Islands,  October,  1933.  Captain 

B.  E.  Bardwell  leg.  15  specimens,  adult  and  young. 

Cape  Leveque,  August,  1929.  2 specimens. 

Broome,  Entrance  Point,  August,  1929.  4 specimens,  adult 
and  young. 

Broome,  Gantheauine  Point,  June,  1932.  5 specimens,  adult 
and  young. 


ECHINOIDEA 


The  collection  of  Echini  contains  1,284  specimens,  representing  45  genera, 
71  species  and  5 varieties.  Of  the  genera,  one,  Hesperaster,  is  new,  a most 
important  link  between  Clypeaster  and  Arachnoides.  Of  the  species  11  are  new, 
as  are  three  of  the  5 varieties.  The  new  species  are  as  follows: — 


A^lheuosotna  iniermecUitm 
Tcffuiotrevta  noiium 
Psendeehimis  l)esperus 
Hesperaster  arachnoides 
Hesperaster  erassus 
Arachnoides  tenuis 
Eehinocyamus  planissiinns 
Apatopygus  oceidentalis 
Hypsclaster  dolosus 
Rhynohrissus  maeropeUd us 
Evpatagus  dyscritus 


Q.,  Lindeman  1. 

W.  A.,  Albany. 

W.A.,  Rottnest  Island. 
W.A.,  off  Fremantle. 
W.A.,  Rottnest  Island. 
W.A.,  Broome. 

W.A.,  Broome, 

W.A.,  off  Fremantle. 
W.A.,  Broome. 

W.A.,  Broome. 
Metoria? 
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The  new  varieties  arc: 

Prionocidaris  bispinosa  var.  laems  W.A.,  near  Fremantle. 

Temnopleunis  michaeheni  var.  viridis  W.A.,  exact  locality? 

Heliocidaris  erythrogramma  var.  parvispina  W.A.,  Point  Peron. 

Echini  are  common  on  all  parts  of  the  Australian  coast  where  conditions  are 
satisfactory, — clean,  well-aerated  salt  water  being  an  essential  factor.  The  num- 
ber of  species,  however,  is  small  at  any  one  locality,  though  the  number  of 
individuals  may  be  surprisingly"  large.  From  Broome  24  species  are  listed,  but 
of  these  there  are  three  which  we  did  not  take  in  our  collecting  in  either  1929  or 
1932;  and  of  two  others,  one  specimen  of  each  was  taken  in  1929  but  not  in  1932. 
An  echinoid  fauna  of  20  species  may  therefore  be  considered  a rich  one,  even  for 
tropical  Australia.  On  the  other  hand,  many  species,  if  they  occur  at  all,  are  found 
in  great  abundance.  In  some  cases,  such  as  the  clypeastroids  and  spatangoids 
which  live  more  or  less  buried  in  the  sand  or  mud,  this  abundance  is  revealed 
only  by  the  dead  tests  washed  up  by  scores,  hundreds  or  even  thousands  along 
the  beaches.  In  other  cases,  such  as  the  rock-loving  urchins,  Heliocidaris  and 
Echinometra,  thousands  of  individuals  will  be  found  on  suitable  reef-flats  or 
scattered  among  the  corals  and  rock  fragments  upon  or  near  the  reefs. 

Of  the  71  species  in  the  present  collection,  some  27  have  been  recorded  at 
some  time  from  the  Queensland  coast  and  make  up  the  Barrier  Reef  echinoid 
fauna,  wliile  an  eciual  number  characterize  the  northwest  coast,  a dozen  species 
being  common  to  both  coasts.  Western  Australia,  south  of  Northwest  Cape,  has 
an  echinoid  fauna  of  at  least  20  species,  of  which  three-fourths  do  not  occur  on 
the  northwest  coast,  and  only  four  or  five  are  found  on  the  Queensland  coast. 
On  the  coasts  of  southern  Australia  and  Tasmania,  about  25  species  of  echini 
occur  and  only  some  half  dozen  of  these  occur  also  on  the  Western  Australian 
coast.  The  shores  of  New  South  Wales  harbor  but  few  echini,  for  although 
^^^litelegge  (1SS9)  lists  29  species  for  Port  Jackson  and  neighborhood,  many  of 
the  names  cannot  be  trusted;  for  example,  there  are  not  more  than  two  species 
of  Salmacis  (or  at  most,  three)  to  be  found  on  the  coasts  of  southeastern  Australia, 
whereas  Whitelegge  lists  six.  Apparently  not  more  than  20  echini  are  actually 
known  from  along  shore  in  New  South  Wales.  At  Lord  Howe  Island,  we  found 
but  11  species  and  of  these  5 do  not  occur  in  Whitelegge's  Port  Jackson  list  and 
two  others  are  tropical  species,  of  doubtful  occurrence  on  the  New  South  Wales 
coast. 

The  literature  dealing  with  Australian  echini  is  rather  extensive,  beginning 
with  the  '^Revision  of  the  Echini’^  (1872-74)  in  which  fundamental  work  Alexan- 
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cler  Agassiz  listed  from  the  Australian  district  44  species.  Of  these,  7 are  no 
longer  regarded  as  valid  and  three  occur  only  in  Xew  Zealand.  In  1S72  then, 
there  were  34  species  of  echini  known  from  Australia.  From  1878  to  1889,  there 
was  considerable  activity  in  this  field  of  research  and  Bell,  Ramsay,  Tenison- 
AVoods  and  AMiitelegge  each  published  one  or  more  papei'S  dealing  with  Australian 
echini.  Reports  on  the  echinodernis  collected  b}^  the  ^‘Thetis^’  and  later  b}"  the 
^‘Endeavour’’  were  published  by  me  in  1909  and  191G  and  other  papers  in  which 
Australian  echini  are  discussed  by  me  appeared  in  1914,  1921,  1923  and  1928. 
Doderlein^s  report  (1914)  on  the  echini  brought  from  Western  Australia  by 
Michaelsen  and  Hartmeyer,  and  Mortensen's  paper  (1918)  dealing  with  those 
collected  by  Mjoberg  on  the  northwestern  coast,  are  important  papers,  which 
have  been  of  great  value  in  prepai’ing  the  present  report.  The  number  of  Recent 
echini  now  known  from  iVustralia  apparentl}"  approaches  100. 

]\Iy  good  friend,  Dr.  Th.  ]\Iortensen  of  Copenhagen,  has  kindly  given  me 
much  assistance  in  my  study  of  the  material  in  hand.  He  generously  permitted 
me  to  send  him  puzzling  specimens  and  has  freely  discussed  the  questions  that 
I have  put  to  him.  Since,  in  his  knowledge  of  Recent  echini,  he  is  facile  prince  jn, 
the  lielp  he  has  been  able  to  give  me  is  very  great.  It  is  therefore  a pleasure  to 
express  here  my  debt  to  liim  and  to  thank  him  heartily  for  his  invaluable  as- 
sistance. 

In  collecting  echini,  the  handling  of  the  specimens  gives  no  trouble.  If 
they  are  placed  at  once  in  alcohol,  satisfactory  specimens  are  almost  sure  to 
result.  Formalin,  by  itself,  is  undesirable  and  gives  mediocre  or  poor  specimens. 
Aly  best  specimens  have  resulted  from  killing  the  animal  in  fresh  water  and  then 
transferring  to  a week  formalin  solution,  containing  corrosive  sublimate  (IlgCb). 
After  a thorough  soaking  in  this,  they  were  dried  as  rapidl}^  as  possible  in  the 
shade.  Too  much  corrosive  sublimate  must  be  avoided  as  it  tends  to  leave  a coat- 
ing on  the  dry  specimen.  Direct  sunlight,  of  course,  tends  to  fade  the  colors.  Dr. 
Robert  T.  Jackson,  the  eminent  student  of  echini,  has  prepared  the  finest  speci- 
mens I have  ever  seen,  by  saturating  in  a very  weak  solution  of  corrosive  sub- 
limate (1  part  to  a thousand)  and  then  drying  rapidH.  He  has  published  a 
detailed  account  of  his  method  (1930,  Museums  Journal,  29,  pp.  385,  380)  which 
should  be  consulted.  Experience  has  led  me  to  Iielieve  that  in  wet  weather  or 
whenever  the  specimens  cannot  be  dried  rapidl}^  the  solution  should  be  stronger 
than  recommended  by  Jackson,  and  my  results  have  been  better  when  I have  used 
a little  formalin  therein. 
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CIDARIDAE 

Goniocidaris  tubaria 

Cidarites  tubaria  Lamarck,  1S16.  Aniin.  s.  Vert.,  3,  p.  57. 

Goniocidaris  tubaria  Li'tkex,  1SG4.  Bidr.  Kiindsk.  Ech.,  p.  137. 

This  very  common  sea-urchin  is  represented  in  the  present  collection  by  only 
a few  young  specimens.  Alortensen  (192S,  p.  161)  has  pointed  out  that  the  name 
iubaria  should  be  used  for  this  species  and  not  geranioidcs  as  I proposed  in  the 
British  Museum  Catalogue  (1925,  p.  31).  Lainarck^s  geranioidcs  is  not  merely 
unidentifiable,  as  Mortensen  says,  but  it  is  certainly  not  one  of  the  Cidaridae  at 
all,  as  the  figures  to  which  reference  is  given  show  very  conspicuously  the  gills 
which  members  of  this  family  lack.  Consequently,  if  the  name  geranioides  is  to 
be  used,  it  cannot  be  for  a cidarid. 

The  half  dozen  specimens  of  Iubaria  at  hand  come  from  the  following  places. 
It  is  worthy  of  note  that  the  species  has  not  yet  been  found  at  Lord  Howe  Island. 
South  Australia:  Port  Willunga.  W.  J.  Kimber  leg.  et  don.  3 small  specimens, 

1 very  young  and  bare. 

Western  Australia : Bunbury,  in  Koombana  Bay,  5-S  fins.,  October  26,  1929. 

1 half  grown  specimen. 

Bunbury,  in  beach  drift,  September  28,  1930.  E.  W.  Bennett 
leg.  et  don.  2 young  specimens. 


Prionocidaris  australis 

PJuiUacanfhus  australis  Ramsay,  1SS5.  Cat.  Ech.  Austral.  Mus.,  p.  44. 

Prionocidaris  australis  H.  L.  C lark,  19B).  “Endeavour’’  Ech.,  p.  97. 

Although  this  fine  cidarid  has  already  been  reported  from  Lord  Howe  Island 
b}^  Alortensen  (1928,  p.  459),  the  specimen  which  we  took  there  on  the  reef  near 
Mt.  Lidgbird,  April  19,  1932,  is  of  more  than  usual  interest,  for  it  is  the  smallest 
ausiralis  that  has  as  yet  been  recorded,  and  seems  to  prove  conclusively  that  the 
East  Indian  Prionocidaris  glandulosa  (de  Aleijere)  is,  as  Alortensen  (1928,  p.  460) 
claims,  a perfectly  distinct  species,  of  which  the  adults  are  apptirently  not  yet 
known. 

The  specimen  of  ausiralis  which  we  took  at  Lord  Howe  was  the  only  cidarid 
we  found  in  three  weeks  of  collecting.  It  is  26  mm.  in  diameter  and  about  16  imn. 
in  height;  the  diameter  of  the  abactinal  system  is  11-12  mm.  and  that  of  the  oral 
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system  is  less,  but  exact  measurements  cannot  be  given  without  damaging  the 
specimen,  which  hardly  seems  worth  while  in  this  case.  The  primary  spines  are 
conspicuously  large,  wide  and  flattened  and  blunt  or  even  truncate  at  tip;  the 
largest  are  35-37  mm.  long  and  4-5  mm.  wide.  They  are  relatively  stouter  than 
in  adult  specimens;  hence  they  are  as  different  as  can  be  from  the  spines  of  glamlu-. 
losa.  ]\Iy  field  notes  on  this  specimen  arc  as  follows:  ‘^Noticeably  handsome  with 
secondaries  and  abactinal  spines  very  bright  garnet  red,  brilliant  in  sunshine. 
Larger  primaries  very  thorny,  light  brown  where  clean  but  appearing  deep  gray 
with  a reddish  cast  from  dirt  or  some  sort  of  fine  growth  on  the  spine;  collar  a 
darker  red-brown  with  white  spots.”  The  dried  specimen  has  lost  its  brilliance 
but  the  color  is  not  essentially  changed.  It  is  evident  now,  of  course,  that  the 
“some  sort  of  fine  growth”  on  the  primaries  is  the  coat  of  anastomosing  cortical 
hairs  normal  to  the  mature  spines  of  Prionocidaris. 

The  first  record  of  a cidarid  from  Lord  Howe  is  that  of  Etheridge  (18S9,  p.  37) 
who  says  that  while  his  party  did  not  take  a specimen,  a broken  one  was  presented 
by  ]\Ir.  Campbell  Stevens,  and  he  says  it  is  “a  Phyllacanthus,  perhaps  P,  baculosa 
Lam^k.”  This  specimen  is  in  the  Australian  Museum  now  and  is  a badly  damaged 
Prionocidoris  australis. 


Prionocidaris  bispinosa 

Cidariies  bispinosa  Lamarck,  ISIG.  Anim.  s.  Vert.,  3,  p.  57. 

Prionocidaris  bisijinosa  Doderlein,  1911.  Ahh.  Senck.  Nat.  Ges.,  34,  p.  240. 

This  is  a very  common  sea-urchin  at  Broome  but  we  did  not  meet  with  it  at 
Darwin.  While  it  is  probably  correct  to  say  that  no  two  of  the  Broome  specimens 
are  exactly  alike  and  there  is  a considerable  range  in  the  length,  diameter  and 
thorniness  of  the  spines,  as  well  as  in  the  color  of  the  secondaries,  on  the  whole  the 
diversity  is  not  extreme  and  no  one  would  hesitate  to  call  them  all  a single  species. 
Young  and  half-grown  specimens  arc  as  a rule  light  colored,  often  very  light  cream- 
color  with  or  without  a tinge  of  red,  and  large  ones  are  dark,  often  dark  reddish- 
brown  but  quite  as  often  a greenish  or  grayish  brown.  Oddly  enough,  not  one 
specimen  seems  near  to  Mortensen’s  variety  which  was  taken  in  the 

southwestern  part  of  the  Broome  region.  On  the  other  hand  no  specimen  ap- 
proaches at  all  closely  the  variety  nigro-brunnea  Mortensen  from  Shark  Bay.  In 
size,  the  specimens  from  Broome  range  from  young  ones  scarcely  4 mm.  in  diam- 
eter, with  primary  spines  5 mm.  long,  to  obviously  old  specimens  50  mm.  in  diam- 
eter; the  primary  spines  of  these  old  specimens  show  great  diversity  but  arc 
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generally  considerably  less  than  50  mm.  long  and  sometimes  are  scarcely  30  mm. 
Half-grown  specimens  often  have  the  primaries  30-80%  longer  than  the  test 
diameter. 

The  specimens  which  Captain  Bardwell  met  with  near  Augustus  Island  are 
very  different  from  anything  seen  at  Broome  and  prove  to  be  extreme  examples 
of  the  variety  aniana  Doderlein.  They  range  from  17  to  23  mm.  in  diameter,  and 
the  slender,  terete  primaries  are  oS  CS  mm.  long  and  2.5-4  mm.  in  diameter;  of  at 
least  one  spine  on  each  specimen  (and  often  more),  the  tip  is  expanded  but  not 
greatly  so.  The  upper  primaries  are  whitish  or  yellowish  more  or  less  banded  as 
usual  with  purplish-red:  the  old  ones  in  the  midzone  are  gra}';  the  collar  on  the 
younger  primaries  is  a pinkish-lavender  Imt  becomes  paler  and  duller  on  the  older 
ones;  the  test  is  yellow;  the  secondary  spines  are  whitish,  each  with  a longitudinal 
pale  brown  stripe.  On  the  whole,  in  this  extreme  form,  the  variety  aniana  seems 
to  be  one  of  the  most  easil}"  recognized  of  the  numerous  varieties  of  this  protean 
species. 

Among  the  echinoderms  given  me  by  Professor  Bennett  in  1929,  is  a very 
handsome  Prionocidaris  which  I believe  to  be  an  extreme  variety  of  bispinosa. 
As  it  is  labelled  ‘^Garden  Island,  April  25,  1914,”  it  comes  from  far  south  of  the 
known  range  of  the  species  and  if  its  characters  prove  constant,  it  may  well  be 
given  specific  rank.  Until  more  material  is  available  I propose  to  call  it  Prionoci- 
daris bispinosa  var.  laevis.  The  unique  holotype  (iM.C.Z.  no.  7075)  is  56  x 31 
mm.  in  diameter  and  height  (PI.  20,  fig.  1).  The  largest  primaries  are  65-70  mm. 
long,  more  or  less  fusiform,  5-0  mm.  in  diameter  S-10  mm.  from  the  base;  they 
are  usualh^  encrusted  with  a whitish  bryozoan  for  much  of  their  length;  the  collar 
is  about  5 mm.  high,  of  a greenish-yellow  color,  more  or  less  brownish  distall}"; 
young  spines  and  many  large  ones  are  banded  with  purplish-red,  as  usual.  The 
fourth  and  fifth  spines  in  each  series,  counting  up  from  the  mouth,  are  attached 
below  the  ambitus  and  are  notable  for  their  widely  expanded  tips,  as  much  as  5 
mm.  in  diameter.  All  of  the  spines,  young  and  old,  are  free  from  thorns  and  ap- 
]3ear  smooth  to  the  unaided  eye;  there  are  really,  however,  some  25  or  more  longi- 
tudinal, parallel,  rather  crowded  series  of  granules  of  nearly  uniform  size,  which 
make  the  surface  of  the  spine  rough  to  the  touch.  iMost  of  the  primaries  are  rela- 
tively clean  and  free  from  foreign  organisms  but  the  oldest  are  more  or  less  cov- 
ered by  bryozoa  and  occasionally  a low  barnacle  or  worm-tul^e  is  present.  The 
interambulacral  secondaries  are  dirty  whitish  with  a longitudinal  stripe  of  light 
brown  not  very  sharply  defined;  the  ambulacral  secondaries,  the  miliaries  and  the 
test  are  more  or  less  dark  red-brown.  On  some  primaries  the  collar,  as  well  as  the 
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neck,  has  one  or  more  crimson  spots;  these  are  never  numerous  and  on  most  of 
the  spines  are  quite  lacking  but  their  occasional  presence  is  contraiy  to  the  ac- 
cepted distinctive  character  of  the  species — ^^collar  not  spotted  or  striped/’ 

It  is  hard  to  understand  why  so  conspicuous  a sea-urchin  has  not  been  re- 
ported before  from  the  vicinity  of  Fremantle.  No  little  dredging  and  much 
shore  collecting  have  been  done  in  that  vicinit}"  in  recent  years,  but  this  is  the 
only  specimen  of  Prionocidaris  that  has  been  reported  as  yet  from  south  of  Long 
Island  in  the  Abrolhos,  where  a single  example  was  found  by  Professor  W. 
J.  Dakin  in  1913. 

The  64  specimens  of  bispinosa  in  the  present  collection  are  from  the  follow- 
ing places: 

Prionocidaris  bispwosa,  typical  form: — 

Western  Australia:  Broome,  Pearl  Shoal,  5-7  fms.,  August,  1929.  2 very 

small  specimens. 

Broome,  dredged  in  5-S  fms.,  Se])tember,  1929.  3 

specimens. 

Broome,  dredged  in  5-S  fms.,  June,  1932.  54  specimens. 
Prionocidaris  bispmosa  var.  aruana: — 

Western  Australia:  Augustus  Island,  October,  1933.  Captain  Beresford  E. 

Bardwell  leg.  4 specimens. 

Prionocidaris  bispinosa  var.  laevis:— 

Western  Australia:  Off  Fremantle,  Garden  Island,  April  25,  1914.  Profes- 
sor E.  W.  Bennett  don.  1 specimen. 

Phyllacantiius  irregularis 
Mortensen,  1928.  Vid.  Med.,  86,  p.  74. 

There  are  four  specmiens  at  hand  of  this  fine  species  and  each  deserves  a 
word  of  notice.  One  is  a very  young  individual,  the  smallest  yet  recorded;  it 
measures  only  15  mm.  in  horizontal  diameter  and  9 mm.  in  height;  there  are  fi 
coronal  plates  in  each  column  and  the  primary  spines  are  10-15  mm.  long  by 
1.5-2  mm.  in  diameter;  they  are  nearly  cylindrical,  truncate  at  the  fluted  tip, 
with  8-10  longitudial  series  of  pointed  tubercles  which  pass  into  smooth  ridges 
distally;  miliary  spines  relatively  few,  small,  narrow  and  pointed.  Color  yellowish 
brown  orally  but  becoming  dull  purple  aborally;  oral  primaries  whitish  but 
aboral  ones  dull  purple  with  narrow  encircling  band  near  middle  and  the  neck, 
lighter;  collar  dull-brown,  like  the  secondaries  of  the  midzone.  Compared  with  a 


CLARK:  AUSTRALIAN  ECHIXODERMS 


373 


similar  small  specimen  of  pm'vispmus  (19  mm.  in  diameter)  the  difference  in  the 
miliary  spines  is  very  striking  and  the  relative  slenderness  of  the  primaries  is  also 
conspicuous.  This  important  young  specimen  of  irregidaris^  belonging  to  the 
Pertli  Museum,  was  kindly  loaned  to  me  by  Mr.  Cdauert;  it  was  found  ^binder  a 
stone  on  reef’’  at  Bathurst  Point,  Rottnest  Island. 

A second  specimen  is  a large  adult  taken  at  Point  Peron,  south  of  Fremantle, 
in  July,  1930.  It  is  105  mm.  in  diameter  and  the  primary  spines  are  60-65  mm. 
long;  the  color  is  a dark  purplish  brown  but  the  primaries,  beyond  the  collar,  are 
light  brown  or  almost  white,  in  rather  mai’ked  contrast. 

The  third  specimen,  generously  given  to  the  M.  C.  Z.  b}"  Professor  G.  E. 
Nichols  of  the  Universit}"  of  Western  Australia,  is  a magnificent  individual 
about  110  mm.  in  diameter  and  70  mm.  high;  there  are  10  coronal  plates  in  a 
column  and  some  of  the  primary  spines  exceed  70  mm.  The  color  is  the  usual 
dark  purplish-brown  but  the  primary  spines  are  more  or  less  dull  purple,  con- 
siderably darker  than  in  the  preceding  specimen.  The  interporiferous  area  of  the 
ambulacra  has  3 or  4 series  of  miliaiy  tubercles  and  the  interambulacral  areas  are 
notably  broad  with  the  miliary  spines  veiy  wide  and  flat,  though  acuminatel}" 
pointed.  This  specimen  was  taken  at  North  Beach,  near  Fremantle. 

The  fourth  specimen  is  very  different  from  the  preceding  two  and  looks  like  a 
different  species.  It  was  taken  near  Port  Willunga,  South  Australia,  by  Mr. 
\V.  J.  Kimber,  some  years  ago,  and  is  in  rather  poor  condition,  as  many  of  the 
spines  are  missing,  especially  the  smaller  secondaries  and  miliaries.  The  test 
measures  82  x 50  mm.  and  the  primary  spines  are  35-40  mm.  long  and  5-  6 mm. 
in  diameter.  Most  of  the  secondary  spines  are  broken  near  the  tips  and  many  are 
missing  altogether.  Most  of  the  miliary  spines  are  also  gone  but  those  that  are 
present  are  nairow  and  acuminate,  not  at  all  scale-like.  The  test  where  bare  is 
light-brown  with  the  secondaries,  miliaries  and  collar  of  primaries  a deeper  brown 
with  a purple  tinge  but  not  dark.  Be\^ond  the  collar,  most  of  the  primaries  are 
more  or  less  encrusted  with  worm-tubes,  bryozoa,  etc.,  but  where  not  so  covered 
are  dull  purple  or  brown,  generall}^  rather  light.  Being  puzzled  by  the  appearance 
of  this  specimen  I sent  it  over  to  Copenhagen  for  Dr.  Mortensen  to  examine  but 
did  not  give  him  an}^  clue  to  the  locality  whence  it  came.  He  returned  it  to  me 
with  the  suggestion  that  it  was  perhaps  a variety  of  pardispinus.  The  miliary 
spines  are,  however,  like  those  of  irregularis  and  entirely  unlike  those  of  par- 
vispinuSf  and  the  presence  of  9 coronal  plates  in  a specimen  of  this  size  is  indica- 
tion of  irregularis.  The  very  short  primary  spines  offer,  however,  a striking 
difference  between  this  specimen  and  the  two  large  specimens  of  irregularis  from 
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the  west  coast  which  are  at  hand.  I had,  therefore,  about  decided  to  call  this 
Pouth  Australian  specimen  a short-spiiied  variety  of  irregularis  wlieii  I noted  tliat 
the  type  of  irregularis  in  the  Hamburg  Museum  also  has  very  short  spines,  as  do 
several  others  of  those  listed  by  Mortensen  (192S,  p.  rv20).  ^Moreover,  a specimen 
in  the  M.  C.  Z.,  received  from  the  b'outh  Australian  Museum,  with  no  locality 
label,  identified  by  Dr.  iMortensen  himself  as  irregularis^  is  ver}"  similar  in  color 
and  spine  length  to  the  specimen  under  disciLssion;  it  is  darker  and  the  primary 
spines  are  not  so  stout  but  the  two  individuals  are  undoubtedly  tlie  same  species. 
It  is  highly  probable  then  that  this  specimen  from  an  unknown  locality  was  also 
taken  in  St.  Vmcent  Gulf.  A much  larger  series  of  specimens  from  both  South 
and  Western  Australia  must  be  available  before  it  can  lie  decided  whether 
varietal  forms  in  irregularis  can  and  should  be  recognized. 

PhYLLACAA'TIIUS  LONGISPINUS 
Mortensen,  1918.  K.  Sven.  Vet.  Akad.  Hamll.,  58,  no.  9,  p.  4. 

The  occurrence  of  this  species  at  Darwin  and  l\>rt  Kssington  as  well  as  in 
the  Broome  region  is  worthy  of  special  note,  for  it  is  the  only  regular  echinoid  at 
present  known  from  both  of  those  two  areas,  aUhougli  there  is  little  doubt  that 
all  of  the  echini  common  to  Broome  and  to  the  Barrier  Beef  region  arc  also  to  be 
found  near  Darwin. 

Tlie  specimen  from  Port  Essington  is  a bare  test,  SG  x 57  mm.  with  7 coronal 
plates  in  each  column  (a  youthful  plate  at  the  top  of  one  column,  with  a rudimen- 
taiy  primary  tubercle,  might  be  counted  as  an  eighth  plate  in  one  area).  The 
largest  specimen  is  from  Cape  Leveque  and  measures  90  mm.  in  diameter,  59  mm. 
higli  and  the  largest  primary  spine  is  90  mm.  long  by  7 mm.  thick.  Another  speci- 
men from  the  same  place  is  73  mm.  in  diameter  but  has  tlie  primary  spines  SO  90 
mm.  long.  In  his  original  description.  Dr.  VIortensen  says:  ^Tt  would  be  interest- 
ing to  know  whether  this  species  with  its  immense  radioles  is  able  to  conceal 
itself  under  rocks  and  in  crevices  in  the  same  way  as  Ph.  parvispinusP  The 
discovery  of  longispinus  at  Cape  Leveque  enaliles  me  to  supply  the  desired  in- 
formation. The  two  specimens  taken  were  found  so  tightly  wedged  in  crevices 
in  the  coral  rock,  at  extreme  low  water,  that  I almost  despaired  of  getting  them 
out  in  an  undamaged  condition  before  the  incoming  tide  should  drive  me  out  of 
the  tide  pool  where  they  were  living.  One  was  secured  on  August  21  and  one  on 
August  22.  It  was  necessary  to  break  away  the  surrounding  corals  and  rocks 
with  a hammer  in  order  to  get  the  animal  free.  The  large  spines  were  held  per- 
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fectly  rigid  by  the  animal  and  it  would  be  simply  impossible  to  dislodge  the 
creature  without  breaking  the  test,  if  the  rock}"  surroundings  were  not  broken 
up.  It  seems  incredible  that  so  clumsy  looking  an  animal  could  get  itself  into 
such  a restricted  space.  No  doubt  the  spines  are  the  locomotive  organs  by  which 
the  sea-urchin  makes  its  way  into  such  crevices  and  they  then  become  organs  of 
^^attachment’^  and  support  which  defy  any  ordinary  enemies. 

The  smallest  specimen  at  hand  is  from  Augustus  Island,  about  150  miles 
northeast  of  Cape  Leveque.  It  is  only  52  mm.  in  diameter  but  the  longer  primary 
spines  are  70  mm.  or  more  in  length. 

Broken  primary  spines  of  a large  Phyllacanthus,  presumably  this  species, 
were  occasionally  dredged  at  Broome  but  we  failed  to  secure  a single  specimen, 
although  the  types  are  from  ^‘Cape  Jaubert”  and  'biorthwestern  Australia.” 
Considering  the  manner  of  life,  it  would  be  only  under  very  unusual  circumstances 
that  a specimen  would  be  taken  in  a dredge. 

The  9 specimens  before  me  are  from  the  following  localities: 

Northern  Territory:  Coburg  Peninsula,  Port  Essington,  Smith  Point,  May  20, 

1932.  1 bare  test,  washed  up  near  high  water  mark. 
F.  A.  K.  Bleeser  leg.  et  don. 

Darwin,  November,  1931.  1 bare  and  broken  test  with 
spines.  F.  xV.  K.  Bleeser  don. 

Darwin.  Len  Wilson  leg.  2 fine  specimens  belonging  to 
the  xVustralian  Museum. 

Western  xVustralia : Augustus  Island,  October,  1933.  Captain  Beresford  E. 

Bardwell  leg.  3 specimens. 

Cape  Leveque,  August,  1929.  2 large  specimens. 


Phyllacanthus  parvispinus^ 

Tenison-Woods,  1S79.  Proc.  Linn.  Soc.  N.  S.  W.,  4,  p.  286. 

A specimen  from  Shell  Harbor,  N.  S.  W.,  is  the  smallest  individual  of  this 
species  I have  seen;  it  is  19  mm.  in  diameter,  with  5 or  6 coronal  plates  in  each 
column;  the  primaries  are  relatively  large,  15-18  mm.  long  and  3 mm.  or  more  in 
diameter.  A young  individual,  32  mm.  in  diameter,  found  under  a rock  between 
tide  marks  at  Long  Reef,  N.  S.  W.,  is  peculiar  in  ha\ung  only  one  normal  spine 
(or  possibly  two)  above  the  ambitus;  this  one  is  26  x 4.5  mm;  adjoining  it,  in  the 

^The  specific  name  was  originally  printed  in  the  feminine,  parvispina. 
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same  interanibiilacruni,  is  one  22  x 4;  on  all  the  other  coronal  plates,  above  the 
ambitus,  the  original  spines  have  been  either  lost  and  are  regenerating,  or  are 
broken  at  the  tip.  Apparently  this  individual  had  been  much  beaten  about  by  the 
surf,  for  even  below  the  ambitus  some  of  the  primaries  are  being  renewed  or  arc 
lu*oken. 

Mortensen  (192S,  p.  510)  quotes  Benham  (1911,  jl  159)  as  authority  for  the 
occurrence  of  this  species  under  the  name  P,  dubiu,  at  Lord  Howe  Island.  1 can 
find  no  tangible  evidence  to  warrant  the  assertion  that  any  Phyllacanthus  occurs 
at  that  place  but  it  is,  of  course,  quite  possible  that  this  species  might  occur 
there.  The  record,  however,  probably  rests  on  the  occurrence  of  Prionocidaris 
(nisiralis  which  was  originally  regarded  and  long  known  as  a Phyllacanthus. 

The  5 specimens  at  hand  are  as  follows: 

New  South  Wales:  Shell  Harbor,  under  a rock  above  low  water  mark,  May  4, 

1932.  1 3mung  specimen. 

Port  Jackson,  Bottle  and  Glass  Rocks,  November  27,  1929. 
3 specimens. 

Golloroy,  Long  Reef,  between  tide  marks,  November  28, 
1929.  1 young  s])ecimen. 


Cm^TRECIIINIDAE 

Centheciunus  setosus 

Kchinomeira  setosa  Leskk,  1778.  Add.  ad  Klein,  p.  30. 

Centrcchinus  setosus  i 1012.  Phyl.  Lch.,  p.  28. 

It  is  interesting  to  note  that  not  a single  specimen  of  this  abundant  and 
widespread  Indo-Pacific  sea-urchin,  or  of  any  other  species  of  the  genus,  was 
found  by  us  in  tropical  Australia  in  1929,  We  heard  reports  of  large  black  sea- 
urchins,  with  long  slender  spines  as  occurring  west  of  Cape  Charles,  near  Port 
Darwin,  but  no  specimens  were  ever  seen.  At  Quail  Island,  somewhat  further 
west,  there  is  abundant  coral  growth  and  conditions  seemed  to  us  very  suitable 
for  Centrechinus  but  all  search  for  them  was  vain.  At  Broome  and  especially  at 
Cape  Leveque,  there  are  areas  that  seem  admirablj^  suited  to  these  reef-loving 
urchins,  but  none  were  ever  found. 

In  1932,  however.  Lord  Howe  Island  proved  a home  for  this  species,  but  it 
was  not  abundant.  Young  ones  were  taken  on  the  reefs  on  the  western  side  of 
the  island  but  large  adults  were  found  only  at  Neds  Beach  where  the  living  coral 
masses  provide  very  satisfactory  hiding  places  for  them. 
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In  1933,  Captain  Barchvell  found  scfosus  at  Augustus  Island,  northeast  of 
Cape  Leveque.  He  writes  that  they  ‘Svere  found  on  the  outer  side  of  Augustus 
and  Champagay  Islands.  Tlie}"  were  very  plentiful  in  pure  coral  pools,  in  some 
cases  so  dense  that  the  bottom  of  the  pool  and  interstices  in  coral  could  not  be 
seen.  This  group  of  islands  is  the  only  place  I have  seen  them.’'  The  specimens 
sent  to  the  M.  C.  Z.  are  small  but  typical.  One  would  naturally  conclude  that 
the  Champaga}^  Islands  are  the  western  limit  on  the  Australian  coast  for  this 
genus,  so  characteristic  of  tropical  reefs  and  shores  in  all  parts  of  the  world,  but 
unfortunately  for  such  a view,  setosns  and  its  closely  related  fellow-species, 
savignyij  have  both  been  found  on  Houtman’s  Abrolhos. 

The  5 specimens  of  setosvs  at  hand  come  from  the  following  points: 

Lord  Howe  Island:  April,  1932.  3 specimens,  1 adult  and  2 young. 

Western  Australia:  Augustus  and  Champagay  Islands,  October,  1933.  Captain 

Beresford  E.  Bardwell.  2 small  adults. 

C’entrostephanus  rodgersii 

Thrichodiadema  rodgersii  A.  Agassiz,  lS63a.  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  354. 
Cenirosiephnnus  rodgersii  A.  Agassiz,  1872.  Rev.  Eeh.,  pt.  1,  p.  98. 

This  sea-urchin  has  long  been  known  from  Lord  Howe.  Island  but  we  did  not 
find  it  abundant  there.  The  most  interesting  mdi\ddual  taken  is  only  13  mm.  in 
diameter  with  the  long,  slender  primary  spines  nearly  20  mm.  in  length — much 
like  temdspirms  of  Western  Australia. 

The  spines  are  unicolor  and  not  banded  as  they  are  in  young  Centrechinus. 
A specimen  from  Shell  Harbor,  N.  S.  W.,  is  very  similar  to  the  little  one  from 
Lord  Howe  but  is  20  mm.  in  diameter  and  some  of  the  primaries  are  more  than 
25  mm.  long.  The  largest  specimen  at  hand  is  somewhat  over  100  mm.  in  diam- 
eter but  its  longest  primaries  are  less  than  60  mm. 

The  5 specimens  at  hand  were  taken  as  follows: 

Lord  Howe  Island : April,  1932.  1 large  adult  and  1 very  small  individual. 
New  South  Wales:  Port  Jackson,  Bottle  and  Glass  Rocks,  November  27,  1929. 

1 specimen. 

Shell  Harbor,  May  4,  1932.  2 young  specimens. 

Centrostephanus  tenuispinus 
H.  L.  Clark,  1914.  Records  W.  A.  IMus.,  1,  p.  162. 

This  species  seems  to  have  a very  restricted  range  on  the  western  coast  of 
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Australia.  The  types  were  taken  between  Fremantle  and  Geraldton;  presum- 
ably they  were  dredged  in  moderately  deep  water,  (19  120  fms.)  as  were  most  of 
the  echinoderms  taken  b}^  the  ^‘Endeavour’^  during  her  fisheries  investigations 
on  the  western  coast.  Subsequently,  Professor  \V.  J.  Dakin  took  specimens  at 
Pelsart  and  Long  Islands  in  the  Abrolhos. 

The  four  specimens  now  at  hand  were  taken  in  February,  1930,  b}^  Messrs. 
Swan  and  Drummond  near  Green  Island,  at  the  extreme  western  end  of  Rottnest 
Island.  They  are  small  individuals,  3S-57  mm.  in  diameter,  with  the  slender 
primary  spines  40-60  mm.  long;  the  color  shows  some  diversity;  the  smallest  is 
(piite  brown  with  the  spines  fading  to  a very  light  brown  at  the  tips,  while  the 
others  are  more  nearly  dull  purple,  with  one  quite  definitely  deep  reddish- 
purple.  The  area  where  these  urchins  were  found  is  described  by  ]\Ir.  Swan  as 
'hi  raised  level  rocky  platform,  onto  which  spent  waves  occasionally  broke.  The 
temperature  of  the  water  was  much  higher  than  normal  sea-water  and  close  by 
were  isolated  colonies  (a  few  feet  across)  of  the  true  reef  coral,  Pocillopora.'^ 
The  specimens  of  Centrostephanus  were  found  here  in  conqiany  with  Echino- 
metra  which  occurred  in  thousands  in  their  customary  cuji-shaped  de])i*essions. 
Unlike  Echinometra,  however,  Centrostephanus  was  "quite  hidden  under  deep 
ledges  and  had  to  be  felt  for.  They  were,  in  life,  colored  a rich  royal  purple  with 
the  membranous  parts  a brilliant  crimson.”  This  account  of  the  color  in  life  is 
important  as  showing  that  no  valid  specific  character  is  to  be  found  therein  to 
distinguish  the  western  Centrostephanus  from  that  of  the  east  coast.  The 
slenderness  of  the  primary  spines  seems,  however,  to  be  a striking  and  constant 
difference.  In  view  of  the  wide  geographical  separation  of  the  two  forms  and  the 
lack  of  intermediate  specimens,  either  geographically  or  morphologically,  they 
are  best  regarded  as  distinct  species. 


ECHINOTHURIIDAE 
Astiienosoma  intermedium^  sp.  nov. 

Plate  26,  figs.  2-3 

Test  low  and  flat  (very  flat  in  the  preserved  specimens)  with  a nearly  circular 
ambitus,  about  120  mm.  in  diameter.  Ambulacra  with  about  lOO  plates  in  each 
column  of  which  rather  more  than  40  are  on  the  oral  surface;  at  ambitus,  each 
ambulacrum  is  about  35  mm.  wide;  on  the  oral  side,  most  of  the  ambulacral 


H?itermcdius  = in  the  middle,  in  reference  to  its  position  between  A.  varium  and  A.  ijimai. 
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plates  carry  a primary  tubercle  near  the  inner  end  and,  since  the  plates  are  very 
low,  these  tubercles  are  crowded  into  an  irregular  but  fairly  definite  double 
series;  primary  tubercles  in  the  poriferous  areas  are  very  rare  indeed;  on  the 
aboral  side,  there  are  no  large  primary  tubercles  in  the  ambulacra,  but  as  a rule 
each  plate  carries  3 or  4 secondaries;  the  poriferous  areas  are  eacli  about  four- 
fifths  as  wide  as  the  adjoining  half  of  the  interporiferous  field,  and  carry  scattered 
secondary  tubercles  in  irregular  and  indefinite  double  columns. 

Interambulacra  with  about  60  plates  in  each  column,  of  which  27  or  28  are 
on  the  oral  surface;  at  ambitus,  each  area  is  about  40  mm.  wide;  orally  each  plate 
carries  2-4  primary  tubercles,  distributed  in  iiregular  columns  on  each  side  of  the 
area;  the  inner  column  is  for  the  most  part  single  while  the  adradial  one  is  double 
but  now  and  then  the  inner  column  is  double  and  the  adradial  single;  there  are 
also  scattered  tubercles  between  these  columns  but  they  are  usually  somewhat 
smaller  than  tlie  others  and  show  no  regular  arrangement;  dorsally,  there  are  no 
primary  tubercles  but  the  more  distal  plates  carry  about  10  secondaiy  tubercles 
in  an  irregular  horizontal  series;  adapically  the  number  of  tubercles  on  a plate 
decreases  to  3,2,1  or  0,  so  that  a bare  median  area  is  indicated  there,  but  it  is 
very  narrow  and  ill-defined,  and  is  probabl}"  quite  unnoticeable  in  the  living 
animal;  except  for  the  uppermost  G-8,  the  plates  are  nearly  straight,  horizontally, 
only  the  innermost  j^ortion  being  bent  downward;  the  membranous  spaces 
between  the  plates  are  inconspicuous,  except  here  and  there  in  the  adapical 
portion  of  the  interambulacra. 

Apical  system  about  25  mm.  across,  measured  from  the  distal  margin  of  an 
ocular  to  the  tip  of  the  opposite  projecting  genital;  all  the  genitals  appear  to  be 
divided  into  a number  of  irregular  plates,  of  which  an  innei'  one  is  much  the 
largest;  madreporic  pores  not  confined  to  genital  2,  but  occupying  large  portions 
of  oculars  II  and  III,  and  also  occurring  in  one  periproctal  plate;  ocular  II 
divided  into  two  parts,  the  outer  one  the  larger,  both  being  well-filled  with  madre- 
poric pores;  ocular  III  has  the  madreporic  pores  confined  to  the  half  adjoining 
genital  2.  Peristome  about  30  mm.  across  with  11  or  12  plates  in  each  column; 
each  plate  carries  a number  of  tubercles  so  the  entire  peristome  is  thickly  covered 
with  spines. 

Oral  primary  spines  commonly  with  conspicuous  white  hoofs,  which  arc 
about  2 mm.  long;  they  are  not  flaring  but  on  the  contrary  are  widest  at  the  base 
and  often  taper  slightly  to  the  tip.  The  condition  of  the  dried  specimen  makes  it 
uncertain  how  well  developed  the  poison  glands  on  the  secondary  spines  arc,  but 
there  seems  to  be  no  doubt  of  their  presence.  Pedicellariae  numerous  but  ap- 
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parently  all  of  one  kind,  tridentate  with  rather  elongate  heads,  the  valves  (up  to 
2 mm.  or  more  in  length)  in  contact  .tliroughout,  coarsely  dentate  near  tips  and 
more  or  less  carinate  on  the  back;  they  thus  resemble  tlie  smaller  tridentate  form 
of  A . ijimai. 

Color  of  dry  specimen:  deep  brown  with  a purplish  tint;  where  the  epidermis 
is  rubbed  off,  the  color  is  a lighter  brown.  Primary  tubercles  and  surrounding 
sei*obieular  area,  whitish.  Spines  light  greenish,  at  least  near  tip,  more  or  less 
banded  with  dull  purplish-brown;  often  the  bands  are  very  faint  or  wanting,  and 
usually  they  are  noticeable  only  near  the  tips;  the  green  tint  and  the  bands  are 
more  evident  on  the  large  oral  spines  tlian  on  the  very  slender  spines  of  the  upper 
surface,  but  even  orally  the  colors  are  dull.  Probably  they  are  much  brighter  in 
the  living  animal. 

Holotype,  M.  C.  Z.,  no.  7094  from  the  reef  at  Seaforth  Island,  near  Linde- 
man  Island,  Great  Barrier  Beef,  Queensland,  Australia,  July,  1934.  Melbourne 
AVard  leg.  et  don. 

A smaller  specimen  of  this  interesting  sea-urchin  about  90  mm.  in  diameter, 
from  the  same  locality,  was  also  sent  by  Mr,  Ward,  JJiinking  the  siieeimens  were 
not  identical  with  either  varium  or  ijvmaiy  I sent  the  smaller  one  to  I^r.  Morten- 
sen  for  his  opinion.  lie  replied  at  once:  '‘The  Asthenosoma  from  the  Barrier  Reef 
I must  regard  as  a new  species.  It  is  rather  intermediate  between  rarunn  and 
ijimai  — in  its  pedieellariae  nearer  the  latter.’^  In  only  one  particular  does  the 
smaller  paratype  differ  markedly  from  the  larger  siieeimen  — the  madreporic 
pores  are  very  clearly  confined  to  genital  2.  Evidently  not  much  reliance  can  be 
placed  on  this  character  as  a distinguishing  mark  between  species,  unless  it  has 
been  attested  by  large  series  of  specimens.  The  more  numerous  and  very  low 
plates,  the  tubereulation  and  the  coloration  distinguish  the  Australian  species 
from  ijimaiy  while  the  same  features  and  the  pedieellariae  also,  prevent  confusion 
with  varinvu  It  is  of  no  little  interest  that  ]\Ir.  AA"‘ard  has  added  this  notable 
genus  to  the  fauna  of  Australia. 

TEMNOPLEURIDAE 

TeMXOPLEUHUS  MICHAELSEXl 

Salmacis  inichaclscni  Doderleix,  1914.  Fauna  Siidwest-Austral.,  4,  p.  454. 

Tcmnopicurm  australis  H.  L.  Clark,  192S.  Rec.  S,  Austral,  Mils,,  3,  p.  45S. 

The  large  series  of  specimens  secured  on  the  coast  of  AVestern  Australia  in 
1929  leaves  no  room  for  doubt  that  this  is  one  of  the  commonest  sea-urchins  of 
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that  region.  It  seems  strange  that  it  was  not  named  until  1914,  but  there  is  noth- 
ing to  indicate  that  specimens  had  reached  the  hands  of  zoologists  before  that 
year.  In  1914,  however,  Doderlein  studied  a considerable  series  of  specimens  (he 
does  not  mention  the  number)  and  was  so  struck  by  their  diversitj'  that  he  at 
first  thought  he  must  distinguish  “mehrere  .\rten”  (1914,  p.  457).  With  his  usual 
good  judgment,  however,  he  finally  concluded  that  they  all  belonged  to  a single 
species,  which,  in  spite  of  the  small  size  of  the  individuals,  he  placed  in  Salmacis 
because  of  the  “wohlausgepragten  Crenulierung”  of  the  larger  tubeicles.  This, 
however,  is  a character  of  Temnopleurus  as  well  as  of  Salmacis,  and  Doderlein 
himself  says,  “Gerade  dievorhiegende  Art  macht  es  auch  schwer,  Temnopleurus 
and  Salmacis  scharf  zu  trennen”  (p.  458).  The  same  year  in  an  account  of  the 
echinoids  in  the  Western  Australian  Museum  (1914,  p.  1G4)  I discussed  two  bare 
tests  of  this  species  under  the  heading  “Temnopleurus  sp.,”  the  condition  of  the 
specimens  not  justifying  the  giving  of  a specific  name.  In  1928,  however,  a de- 
tailed description  of  this  Temnopleurus,  based  on  a large  series  of  specimens  in 
the  South  .Vustralian  Museum,  was  published  by  me  (1928,  ]d.  458)  under  the 
name  australis.  Doderlein 's  Salmacis  michacJscni  was  completely  ignored,  due  to 
the  careless  assumption  tliat  so  small  a sea-urchin  as  this  could  not  be  a Salmacis; 
the  failure  to  note  that  the  figure  given  by  Doderlein  is  enlarged  three  times 
misled  me,  but  was  wholly  inexcusable.  While  I think  that  Temnopleurus  is  the 
proper  genus  for  this  urchin,  tlie  specific  name  proposed  by  Doderlein  must 
replace  australis. 

This  little  echinoid  is  very  abundant  off  Fremantle,  especially  near  Gar- 
den Island.  It  is  also  occasionally  washed  up  on  the  beach  at  Cottesloe  in  some 
numbers.  \Miile  it  may  be  found  near  low  water  mark,  it  is  most  abundant  in 
depths  of  3-8  fins.  It  rarely  reaches  25  mm.  in  diameter  but  there  is  great  diver- 
sity in  the  height  of  the  test;  a specimen  22  mm.  in  diameter  fiom  the  vicinity  of 
Garden  Island  is  only  11  mm.  high  while  one  from  Cottesloe  Beach,  of  the  same 
diameter,  is  10  mm.  high.  The  two  forms  completely  intergrade.  Specimens 
washed  up  on  the  beach  look  very  different  from  those  which  are  dredged,  as  the 
spines  are  so  badly  broken;  few,  if  any,  retain  their  tips  and  many  of  the  small 
ones  are  lost  altogether. 

In  color,  considerable  interesting  diversity  is  shown  but  it  is  due  to  dif- 
ferences in  intensity  of  shade  rather  than  to  any  real  difterence  in  pigmentation 
or  pattern.  Tlie  test  is  piimarily  dull  gray  with  a purplish  tint,  typically  rather 
dark  but  sometimes  quite  light;  the  tubercles  are  cream-color  and  sometimes 
patches  of  that  shade  are  present  in  the  midzone  in  both  ambulacra  and  mter- 
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ambulacra  or  in  the  latter  alone;  rarely  the  white  area  extends  well  up  adapically 
or  extends  orally  so  the  whole  lower  surface  is  light;  the  periproctal  plates  are 
often  quite  green  and  this  color  may  extend  to  the  tubercles  and  even  to  the 
poriferous  zones  on  the  upper  half  of  the  test,  or  sometimes  clear  to  the  peristome; 
in  extreme  cases  the  test  as  a whole  is  greenish.  The  miliary  and  secondary  spines 
are  pure  white  while  the  primaries  are  typically  colored,  but  often  some  or  many 
of  the  primaries,  even  orally,  are  white  wholly  or  in  large  part;  the  colored 
primaries  are  commonly  dark  red  or  even  red-)jrown  at  tlie  l>ase,  passing  into  dull 
light  red  at  middle,  becoming  green  distally  and  often  tip]jed  with  white;  but  the 
dark  base  may  I)e  nearly  or  quite  wanting  and  in  liglit-colored  specimens  the 
basal  part  of  the  spine  may  be  as  white  as  the  tip;  in  some  individuals  the  red 
shades  are  dull  reddish-purple  quite  different  from  the  deep  brown-red  which 
large  specimens  often  show.  Bare  tests  are  dull  purple  or  dull  greenish  or  both, 
with  or  without  cream-colored  patches. 

There  are  3 specimens  from  an  unknown  locality  on  the  coast  of  Western 
Australia,  sent  by  Professor  E.  W.  Bennett  in  1930,  which  are  so  conspicuously 
different  from  all  the  other  specimens  that  it  seems  best  to  distinguish  them  as  a 
variety  to  which  the  name  viridis  may  appropriately  be  given.  Holotype,  ]\I.  C. 
Z.,  no.  7103.  They  were  evidently  collected  on  some  lieach,  j^ossibly  Cottesloe, 
for  the  spines  are  broken  and  mingled  with  fine  sand  as  in  other  beacli-drift 
specimens.  There  are  practically  no  white  spines  except  near  the  mouth  where 
many  primaries  as  well  as  secondaries  have  white  tij)S.  The  test,  including  the 
tubercles,  is  dull  gray  with  a greenish  cast;  only  in  the  smallest  specimen  do 
the  tubercles  and  poriferous  areas  appear  ligliter.  The  spines  large  and  small  are 
green  with  the  tips  usually  lighter,  often  whitish,  and  the  base  of  the  larger  ones 
brown  or  brownish,  passing  into  green;  there  is  little  oi'  no  trace  of  red  save  on 
a few  primary  spines.  The  contrast  between  tliese  specimens  and  the  normal 
form  is  quite  striking. 

The  G2  specimens  of  michaelseni  at  hand  are  from  the  following  places: 
Western  Australia:  Cottesloe  Beach,  1929.  IG  specimens,  adult  and  young. 

Fremantle,  off  Garden  Island,  7 fms.,  October,  1929.  38 
specimens,  adult  and  }mung. 

Fremantle,  off  Garden  Island,  3-4  fms.,  July,  1932.  2 

specimens. 

Rottnest  Island,  Bathurst  Point.  1 small  adult. 

Point  Peron,  October,  1929.  1 adult. 

Bunbury,  October  2G,  1929.  1 young  specimen. 

Exact  locality  unknown.  3 specimens  of  variety  viridis. 
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Temnopleurus  toreumaticus 
Cidaris  ioreumatica  Leske,  1778.  Add.  ad  Klein,  p.  155. 

Temnopleurus  toreumaticus  L.  Agassiz,  1841.  j\Ion.  Ech.:  Obs.  Hist.  Xat.  Echinus,  p.  7. 

A very  small  sea-urchin  in  the  Australian  Museum  material,  from  9-12  fms., 
off  Gatecomb  Head,  Port  Curtis,  Queensland,  taken  by  Messrs.  Ward  and 
Boardman  in  July,  1929,  is  apparently  a young  individual  of  this  species,  for 
which  Port  Curtis  seems  to  be  the  southern  limit.  It  is  6 mm.  in  diameter  and 
nearly  3 mm.  high.  The  primary  spines  are  white  with  the  bases,  and  one  or  two 
rather  faint,  narrow  bands,  olive-greenish  or  greenish-brown. 

From  Townsville,  Queensland,  bearing  the  date  May  17,  1929,  there  is  an 
adult  specimen,  also  belonging  to  the  Australian  Aluseum,  55  mm.  in  diameter 
and  about  30  mm.  high;  above  the  ambitus,  the  spines  are  wanting.  Those  of 
the  lower  surface  are  10  mm.  or  less  in  length  but  of  the  usual  color,  whitish  more 
or  less  brownish  olive  at  base,  with  faint  bands  of  the  same  (or  a lighter)  shade. 

Salmacis  belli 

Salmacis  sphaeroidcs  var.  belli  Doderlein,  1903.  Denkschr.  Ges.  Jena,  8,  p.  718. 

Salmacis  belli  Mortensen,  1904.  Dan.  Exp.  Siam:  Ech.,  p.  68. 

Air.  Alelbourne  Ward  has  sent  me  three  beautiful  young  individuals  of  this 
notably  handsome  sea-urchin  which  he  took  in  shallow  water  near  Lindeman 
Island,  Great  Barrier  Reef  in  Se]:)tember,  1934.  The  smallest  is  S min.  in  diam- 
eter, the  largest,  24  mm.  The  primaiy  spines  are  notable  for  their  length  as  well 
as  for  their  rose-red  and  green  colors.  In  the  smallest  specimen  they  are  nearly 
equal  to  the  test  diameter;  in  the  largest  they  are  12-14  mm.  long. 

Salmacis  sphaeroides 

Echinus  sphaeroides  Linne,  1758.  Syst.  Xat.  ed.  X,  p.  664. 

Salmaeis  sphaeroides  Loven,  1887.  Bih.  Svensk.  Vet.-Akad.  Handl.,  13  (4),  p.  69. 

In  the  vicinity  of  Broome,  this  well-known  sea-urchin  is  occasionally  met 
with  but  is  not  very  common.  All  the  specimens  seen  were  brought  up  by  a di^'er 
or  were  dredged  in  7-8  fms.  The  coloration  is  a combination  of  white,  green  and 
red-purple  but  there  is  a great  deal  of  diversity  in  the  shades  and  relative  amounts 
of  these  colors.  In  young  specimens  the  test  is  greenish-white  or  pale  apple- 
green  but  in  larger  specimens  the  shade  may  be  lighter  or  considerably  darker. 
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The  spines  are  green  at  base  but  white  distally  with  3-S  narrow  and  distinct,  but 
not  sharply  defined  bands  of  red-purple.  Many  very  small  spines  and  the  stalks 
of  the  pedicellariae  are  pure  white.  In  large  specimens  tlie  colors  ma}"  be  very 
light,  greenish-white  and  brownish-red,  but  often  they  are  darker  and  duller 
than  in  youth,  dull  brownish-olive  and  purple-brown  being  the  component  shades. 
Specimens  from  Queensland  have  retained  the  green  color  in  their  present  dry 
condition  much  better  than  those  from  Broome. 

The  material  at  hand  shows  a range  in  size  of  from  S.5  x 5 and  13  x 7.5  to 
SO  X 51  and  82  x 4G  mm.  One  old  dead  test,  however,  now  badly  broken,  had  a 
diameter  of  at  least  90  mm. 

The  IS  specimens  before  me  are  from  the  following  places. 

Queensland:  Great  Barrier  Beef,  Lindeman  Island,  ^'dredged  in  shallow  water 
on  Caulerpa  ground,  Septeml3er,  1934.^^  M.  Ward  leg.  3 very 
fine  adults. 

Western  Australia:  Between  Broome  and  Wallal,  8 fms.,  September,  1929.  2 

veiy  3’oung  specimens. 

Between  Broome  and  Wallal,  1930.  B.  iV.  l^ourne  leg.  1 
small  specimen.  Loaned  b}"  Australian  Museum. 
Broome,  7-S  fms.,  June,  1932.  11  fine  adults. 

Southwest  of  Broome,  7-S  fms.,  June,  1932.  1 large  dead 
test,  badly  broken. 


Salmacis  virgulata  var.  alexandri 
Sabfiacis  alexandri  Bell,  1SS4.  ^‘Alert’^  Rep.,  j).  IIS. 

Salmacis  virgulata  alexandri  Doderlein,  1914.  Fauna  Sudwest-Austral.,  4,  p.  454. 

Salmacis  idrgulata  var.  alexandri  H.  L.  Clark,  1925.  Cat.  Recent  Sea-Urchins,  p.  88. 

This  is  a common  sea-urchin  at  Broome,  occurring  under  rocks  near  low 
water  mark  as  well  as  in  deeper  water.  It  was  often  dredged  at  depths  of  3-S 
fms.  Xo  specimens  of  typical  virgulata  were  taken.  Young  individuals  scarcely 
5 mm.  in  diameter,  or  somewhat  larger,  were  not  rare,  while  the  largest  specimen 
taken  is  hardlj"  65  mm.,  not  nearl}"  so  large  as  some  from  New  South  Wales. 
The  diversity  of  color  is  striking  and  extraordinar}";  typical  specimens  have  the 
larger  spines  dull  reddish  at  base,  passing  into  purple  distally  and  tipped  with 
white,  but  many  individuals  have  a lesser  amount  of  red  or  none  at  all;  in  some 
of  these  the  red  is  replaced  by  a greenish-brown  which  becomes  green  distallj^ 
and  in  extreme  eases  (which  might  be  called  “forma’^  viridis)  the  test  is  greenish 
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and  the  spines  quite  green  with  or  without  white  tips;  there  is  not  a trace  of 
either  red  or  purple.  In  other  individuals  the  red  is  crowded  out  by  the  purple 
and  in  extreme  cases  the  test  is  purple  and  white,  while  the  larger  spines  are  en- 
tirely purple  with  white  tips;  there  is  not  a trace  of  red  or  green.  These  extreme 
forms  (to  the  purple  one  of  which  Mortensen  (191S,  p.  9)  gave  the  name  Tern- 
nopleurus  scakiris)  are  so  unlike  it  is  hard  to  consider  them  identical  but  the 
connecting  links  are  too  numerous  to  leave  any  room  for  doubt.  Mortensen  has 
kindly  examined  a typical  purple  specimen  and  assures  me  it  is  his  scalaris. 

All  of  the  55  specimens  of  virgulala  at  hand  were  taken  at  or  near  Broome 
in  August  and  September,  1929,  and  in  June,  1932,  excepting  4 sent  to  the  Aus- 
tralian ]\Iuseum  by  Mr.  R.  A.  Bourne  who  took  them  between  Broome  and 
Wallal  in  1930;  they  are  half-grown  or  small  adult  individuals,  2 of  the  normal 
coloration  and  a typical  example  of  each  of  the  extreme  color  forms,  viridis  and 
scalaris, 

Temxotrema  decorum 

Doderleix,  1914.  Fauna  Sinlwest-Austral.,  4,  p.  4.59  {=  FlcurecJiinus  hoihnjoides  Agassiz 
ami  Desor,  1S4G  et  auct.  post.,  non  Pleurcchiniis  hoihryoidcs  Agassiz,  1841). 

A very  fine  specimen  of  this  beautiful  little  sea-urchin,  23  mm.  in  diameter 
and  IS  mm.  high,  is  at  hand,  loaned  by  the  Australian  Aluseum.  It  was  taken 
in  1928,  off  Peak  Point,  northern  Queensland,  in  3-0  fms.  of  water,  on  rocky 
bottom. 

A small  bare  test,  11x0  mm.  was  dredged  at  Darwin  near  South  Shell 
Island,  July  25,  1929.  The  bright  green  color  was  vei;y  noticeable  at  the  time 
and  is  well  retained  by  the  dry  specimen.  In  spite  of  the  absence  of  the  spines, 
so  characteristic  of  dcconudy  the  uniformly  green  color  and  the  big,  oval  pits 
leave  no  doubt  of  the  specific  identity. 

There  are  specimens  of  decorum  from  Holothuria  Bank  in  the  AI.  (\  Z., 
received  from  the  British  Museum,  but  west  of  that  region  it  is  apparently  I'e- 
placed  by  the  following  species. 


Temxotrema  elegaxs 

Mortensen,  1918.  K.  Sven.  Vet.-Akad.  Handl.,  58,  no.  9,  p.  12. 

This  handsome  little  sea-urchin  is  not  rare  in  the  vicinity  of  Broome  and 
ranges  southwestward  as  far  as  Rottnest  Island.  Doderlein  (1914,  p.  459)  has 
recorded  T.  decorum  from  Shark  Bay  but  he  gives  no  information  whatever  as 
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to  the  number;  size  or  appearance  of  the  specimens.  It  seems  almost  beyond 
question  that  they  arc  real!}"  elegaus.  If  there  were  but  a single  specimen  and 
that  a small  one,  it  would  be  very  natural  to  call  it  decorunu  ^lortensen  iS;  how- 
ever, fully  justified  in  the  establishment  of  a new  species  and  in  his  choice  of  a 
name. 

Several  of  the  specimens  at  hand  are  larger  than  those  available  to  Mor- 
tensen.  The  largest  is  20  mm.  in  diameter  and  19  mm.  high,  the  height  l^eing 
thus  more  than  70%  of  the  diameter.  None  of  the  other  specimens  is  nearly  so 
high  relatively  but  they  agree  with  ]\Iortensen^s  in  having  the  height  about  00% 
of  the  diameter.  The  smallest  specimen  is  12x7  mm.  The  uniformity  in  colora- 
tion is  notable,  the  least  like  the  typical  being  shown  by  a small  dry  specimen 
from  Rottnest  Island,  in  which  the  ordinarily  whitish  spines  are  so  suffused  with 
reddish  that  the  general  cast  of  color  is  pinkish.  In  all  the  other  dry  specimens, 
the  general  cast  is  light  brown,  until  examined  carefully,  when  the  violet-red 
color  of  the  bands  on  the  spines  becomes  evident.  In  one  individual,  23  mm.  in 
diameter,  the  larger  bands  on  most  of  the  primary  spines  are  bright  red,  much 
as  in  decorum^  but  as  the  specimen  is  in  all  other  respects  exactly  like  the  normal 
form,  I think  we  may  consider  this  aberration  a bit  of  'h'eversion.^’ 

There  are  8 specimens  of  elegans  at  hand,  taken  at  the  following  places: 
Western  Australia:  Broome,  Pearl  Shoal,  5-7  fms.,  September,  1929.  3 speci- 
mens, 2 adult  and  1 young. 

Broome,  5-S  fms.,  June,  1932,  4 specimens,  3 adult  and  1 
young  (bare). 

Rottnest  Island,  Bathurst  Point.  1 half-grown  specimen. 
Loaned  by  Western  Australian  Museum. 


Temnotrema  siamense 

Plenrechinus  sicunensis  Mortensen,  1904.  Dan.  Exj).  Siam:  Ech.,  p.  79. 

Temnotrema  siamrnsis  H.  L.  Cl\rk,  1912.  i\Iem.  M.  C.  Z.,  34,  p.  318. 

A Temnotrema  with  the  test  11  xG  mm.,  light  greenish  gray  and  whitish, 
and  the  larger  spines,  terete,  white  with  the  basal  part,  and  usually  a narrow 
hand  near  tip,  light  brownish-red  (or  pinkish  brown),  has  puzzled  me.  In  spite 
of  the  terete  spines,  I thought  it  must  be  sia?ucnsCj  but  I sent  it  to  Dr.  Mortensen 
for  his  judgment,  and  he  endorsed  the  identification.  It  is  a curious  fact  that  this 
specimen,  which  belongs  to  the  Australian  Museum,  was  taken  at  the  same  time 
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and  place  (in  1928,  off  Peak  Point,  northern  Queensland,  3-6  fms»,  rocky  bottom) 
as  the  fine  specimen  of  Temnoirema  decorum  mentioned  above. 

Comparison  of  this  specimen  with  the  Temnotrema  which  I reported  years 
ago  from  Mer  (1921,  Ech.  Torres  Strait,  p.  150,  pi.  17,  fig.  5)  has  convinced  me  that 
that  individual  is  a young  siamense  and  not  the  Japanese  species,  scidptinUj  as  I 
called  it.  The  two  species  are  very  much  alike  but  the  pits  in  siatneiise  are  con- 
spicuously larger  than  in  scidptum.  This  distinction  was  stressed  by  ^lortensen 
(1912,  pp.  77-91)  in  bis  discussion  of  Pleurechinus  ( =Temnotrema)  and  in  his 
ke}^  to  the  species  (in  which  sculpt  urn  is  included  under  the  name  rariegatus). 
Correction  of  my  error  in  identifying  the  Temnotrema  from  ^ler  as  scidptum 
eliminates  that  Japanese  species  from  the  Australian  fauna  and  suggests  that  it 
does  not  occur  south  of  Formosa.  On  the  other  hand,  siamense  may  be  regarded 
as  of  normal  and  regular  occurrence  on  the  coast  of  northeastern  Australia. 


Temnotrema  notium^  sp.  nov. 

Plate  26,  fig.  5. 

Test  9 mm.  in  diameter  and  5 mm.  high  with  small  but  very  distinct  deep 
pits  in  both  ambulacra  and  interambulacra.  Coronal  plates  12  in  each  column; 
only  13  plates  in  each  half-ambulacrum.  Abactinal  system  about  3 mm.  across, 
of. which  the  periproct  is  one-half;  genital  plates  pentagonal,  as  usual,  with  very 
large  genital  pores,  and  2 or  3 relatively  large  tubercles  on  the  inner  margin; 
ocular  plates  small,  markedly  exsert,  with  a single  secondary  tubercle  on  the 
inner  margin,  proximal  to  which  is  a triangular  pit,  not  very  well  defined;  peri- 
proct with  a large  suranal  plate  at  center  and  with  no  spines.  Peristome  3 mm. 
across  with  5 pairs  of  very  small  buccal  plates,  each  with  a pedicel;  pairs  well 
separated  from  each  other  but  the  two  plates  of  a pair,  closely  side  by  side. 
Primary  spines  in  midzone  not  quite  2 mm.  long,  terete  or  cylindrical,  truncate 
but  not  at  all  capitate;  the  larger  secondary  spines  are  slightly  swollen  at  tip. 
In  the  midzone,  each  coronal  ]}late  is  noticeably  wider  than  high  and  nearly 
rectangular;  the  pits  though  deep  are  so  small  the}^  affect  the  form  of  the  plates 
but  little;  each  plate  bears  one  large  primary  tubercle,  above  which  is  an  irregu- 
lar semicircle  of  very  small  tubercles,  beginning  at  a small  secondary  tubercle 
on  each  side  of  the  primaiy.  Each  ambulacral  plate  also  carries  one  large  tuber- 
cle, in  addition  to  which  there  is  a secondary  and  several  miliary  tubercles. 


^ voT LOS  = southern,  in  reference  to  the  type  locality. 
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Pedicellariae  rather  numerous,  but  only  ophicephalous  were  detected,  and  these 
are  not  distinctive. 

Color  of  test  gray-green,  the  poriferous  areas  distinctly  lighter;  larger  tuber- 
cles white  or  light  gray;  in  the  inidzone  and  on  the  basicoronal  plates  are  a few 
irregular  patclies  of  white.  Larger  primary  spines,  flesh  color  at  base,  greenish 
near  middle,  white  at  tip;  these  areas  are  not  sharply  defined  but  seem  to  merge 
into  each  other;  on  the  smaller  spines,  the  greenish  tint  predominates,  so  that 
except  for  the  basal  part  of  tlie  primaries,  the  general  coloration  is  greenish  and 
white. 

Holotype,  Australian  iMuseum,  Xo.  J 3977,  from  King  George^s  Sound,  near 
Albany,  Western  Australia.  E.  le  G.  Troughton  leg. 

A second  specimen,  7 mm.  in  diameter,  may  be  regarded  as  a paratype,  since 
it  is  essentially  identical  with  the  holotype  and  was  taken  at  the  same  time  and 
place.  Both  were  originally  identified  as  very  young  individuals  of  Tcmnoplcurns 
michacheni,  and  it  was  only  after  careful  examination  of  considerable  series  of 
specimens  that  it  became  clear  these  specimens  from  Albany  are  really  Temnotre- 
mas.  Young  michadseni  of  this  size  have  no  real  pits  in  the  test,  but  small,  shallow 
grooves,  quite  different  in  form  and  depth  from  those  of  Temnotreina.  Moreover, 
the  genital  pores  if  present  are  small,  the  ambulacra  are  noticeably  wider,  and 
the  color  of  the  test  is  purplish,  not  green. 

Satisfied  that  these  little  sea-urchins  ai*e  Temnotremas,  I have  tried  in  vain 
to  identify  them  with  some  previously  known  species  of  the  genus.  There  is, 
however,  no  outstanding  specific  character  and  I can  only  say  that  noiium  is 
very  close  to  sculpium  and  can  be  distinguished  from  tliat  Japanese  species  only 
with  difliculty.  The  one  tangible  and  evident  difference  is  that  tlie  suranal  plate 
in  sculptian  (Plate  26,  fig.  4)  is  of  moderate  size,  in  contact  broadly  with  a genital 
plate  and  has  a large  plate  adjoining  it  on  each  side,  while  in  noliian  the  suranal 
plate  is  relatively  very  large,  near  the  center  of  the  pcriproct  and  not  in  contact 
with  a genital  plate.  I have  no  doubt  that  good  series  of  adult  specimens  will 
demonstrate  that  noHum  and  sculptum  are  quite  distinct. 

AIesfilia  globulus  var.  pellocrica 
H.  L.  Clark,  1912.  Mem.  M.  i \ Z.,  34,  p.  322. 

One  of  the  most  surprising  of  Cajitain  BardwelTs  discoveries,  during  his 
trip  to  Augustus  and  the  (Jiampagny  Islands  in  October,  1933,  was  this  interest- 
ing sea-urchin,  not  hitherto  known  from  Australia,  although  the  typical  form  has 
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been  reported  from  New  Guinea.  The  specimens  taken  were  found  ^^inder  rocks^^ 
along  shore  and  the  color  in  life  was  ^^3^ellow-green.’^  The  nearest  area  where  this 
variet}^  is  known  to  occur  is  in  tlie  Philippine  Islands,  some  fifteen  hundred  miles 
to  the  north.  Captain  Bard  well  sent  five  specimens,  21-37  mm.  in  diameter, 
exactl}'  alike  in  coloration  and,  except  that  the  green  in  the  dried  specimens  is 
deeper  and  duller,  they  agree  completely  with  the  types  of  pellocrica.  Thus 
another  genus  is  added  to  the  echinoid  fauna  of  Australia. 


Microcyphus  annulatus 

Mortexsen,  1904.  Dan.  Exp.  Siam:  Ech.,  p.  101. 

A single  small  specimen  of  this  prett}^  species  was  given  to  me  by  Professor 
T.  T.  Flynn  at  Hobart.  It  is  only  a little  over  6 mm.  in  diameter  but  the  species  is 
unmistakable.  It  was  dredged  by  Professor  Flynn,  6-9  miles  off  Schouten  Island, 
Tasmania,  in  40-50  fms. 


Amblypneustes  leucoglobus 
Doderlein,  1914.  Fauna  Smhv.  Austral.,  4,  p.  463. 

This  sea-urchin  seems  to  be  rather  common  at  Bunbur.y,  W.  A.,  where  we 
dredged  S specimens  from  25  to  39  mm.  in  diameter.  The  height  ranges  from 
.80-. 92  of  the  horizontal  axis,  but  is  generall}"  much  nearer  .90  than  .80.  These 
specimens  agree  so  well  with  Doderlein^s  description  there  is  no  doubt  as  to 
their  identity.  In  normal  condition,  with  the  spines  on,  the  form  is  readily  identi- 
fied but  I do  not  think  the  bare  tests  can  be  distinguished  from  those  of  ovum 
witli  any  certainty.  Indeed,  I am  strongl}"  inclined  to  question  whether  leuco- 
is  realty  a valid  species;  it  seems  to  me  onty  a variety"  of  ovum  characteristic 
of  the  western  coast  of  Australia.  I am  referring  all  my  Amblypneustes  from  that 
area  to  leucoglobus^  since  thej"  all  have  short,  stronglj^  capitate  secondaiy  spines, 
with  the  heads  generalty,  or  at  least  often,  white.  But  those  from  Rottnest 
Island,  if  mingled  with  specimens  of  ovum  from  southeastern  Australia,  would 
hardly  be  picked  out  as  distinct  from  the  ordinary  form. 

Although  I have  examined  hundreds  of  specimens  of  Amblypneustes,  the 
species  lines  are  still  extemety  haz}^  to  me,  owing  to  the  lack  of  good  series  of  all 
sizes,  with  the  spines  still  on.  A vei*}^  large  percentage  of  the  specimens  available 
in  Museums  are  from  ^Teach-wrack^’  and  have  the  spines  either  broken  and 
more  or  less  crowded  with  grains  of  sand  or  wanting  altogether.  Until  large  series 
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of  specimens  in  normal  condition  can  be  examined,  I do  not  think  I can  impro^'e 
on  the  key  to  the  species  published  in  my  British  Museum  Catalogue  (1925). 

The  10  specimens  here  referred  to  lencoglobus  are  as  follows: 

Western  Australia:  Dongarra.  E.  W.  Bennett  leg.  et  don.  1 bare  test  and  2 very 

young  specimens,  4 and  9 mm.  in  diameter.  In  the 
smaller  specimen  the  spines  are  distinctly  banded;  in 
the  larger  specimen  this  is  scarcely  evident,  the  prima- 
ries being  dark  green  at  base,  lighter  distally.  The  second- 
ary spines  show  the  markedly  capitate  and  often  white 
tips. 

Rottnest  Island,  October,  1929.  2 adults  with  primary 

spines  dark  green  basally,  light  distally  as  is  so  common 
in  typical  ovum, 

Rottnest  Island,  1933.  B.  E.  Bardwell  leg.  et  don.  1 adult 
and  2 half-grown  specimens  with  primary  spines  dark 
green  tipped  with  lighter. 

Bunbury,  Koombana  Bay,  5-10  fins.,  October  20,  1929. 
S fine  specimens;  primary  spines  light  green. 

AmRLYPNEUSTES  OVUxM 

Echinus  ovum  Lamarck,  ISIG.  Aiiim.  s.  Vert.,  3,  j).  48. 

Amhhjpncustcs  ovum  Agassiz,  lS41h.  Mon.  Ech.:  Pref.  Anat.  Echinus,  p.  IX. 

Only  four  specimens  of  this  species  are  at  hand  and  three  of  these  are  veiy 
young,  5.5-14  min.  in  diameter,  the  two  smallest  being  simply  bare  tests.  Not  one 
is  typical  and  I am  referring  all  to  the  variety  pachistus  (II.  L.  Clark,  1912,  Mem. 
M.  C.  Z.,  34,  p.  327).  The  only  one  worth  mentioning  was  dredged  at  Hobart, 
Tasmania;  it  is  44  mm.  in  diameter  and  30  mm.  high.  The  height  is  thus  a trifle 
more  than  of  the  diameter.  The  test  is  very  ptde  olive  gra}\  the  small  spines 
range  from  nearly  white  to  pale  olive;  the  larger  ones  tipped  with  pale  l^rown  or 
dull  reddish,  and  the  primaries  are  dull  reddish-purjile,  l)ecoming  brownish 
around  the  peristome.  Tins  individual  looks  very  unlike  a typical  ovum  and  sug- 
gests again  that  ovum,  as  at  present  recognized,  is  reall}"  a composite  of  several 
species. 

The  4 specimens  at  hand  were  taken  as  follows: 

^^oiith  Australia:  St.  Adncent  Gulf,  Port  Willunga.  W.  J.  Kimber  leg.  et  don.  2 
bare  tests,  very  young. 
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St.  Vincent  Gulf,  Port  Willunga,  November  2,  1929.  1 young 
individual. 

Tasmania,  Hobart,  west  side  of  the  Derwent,  2-3  fms.,  Novem- 
ber 15,  1929.  1 adult. 

AmbLYPNEUSTES  PALLIDUS 

Echinus  palUdus  Lamarck,  ISIG.  Aiiini.  s.  Vert.,  3,  p.  48. 

Amhlypneustes  palUdus  Valenciennes,  1S4G.  Voy.  Venus:  Zo()ph.,  pi.  II,  fig.  1. 

This  lovel}^  little  sea-urchin  is  abundant  in  Koombana  Bay  at  Bunbury, 
W.  A.,  where  we  took  many  specimens  while  dredging  on  a ^Sveedy’^  bottom  in 
5-S  fms.  The  test  seems  to  be  alwa}^s  some  shade  of  lavender  or  purple  but  the 
spines  sliow  great  diversity;  the  primaries  range  from  light  green,  usually  more  or 
less  reddish  at  tip,  to  bright  orange-red,  greenish  only  at  base;  the  secondary" 
spines  are  commonly  bright  lavender  but  may  be  very  pale,  almost  white,  or  at 
the  other  extreme  may  be  quite  brown  with  little  indication  of  lavender.  Some 
specimens  are  thus  predominantly  green  and  some  orange-red,  some  quite  light, 
others  rather  dark.  In  size  these  individuals  range  from  a diameter  of  10  to 
36  mm.  and  in  height  from  S to  30  mm.;  the  height  ranges  from  SO  to  90%  of  the 
diameter. 

Specimens  similar  to  these  from  Bunbury  were  found  on  Cottesloe  Beach 
and  at  North  Beach  above  Fremantle,  and  a single  bare  test  indicates  that  the 
species  ranges  as  far  north  as  Dongarra. 

The  57  specimens,  referred  to  palUdus,  were  taken  at  the  following  places: 
Western  Australia:  Dongarra,  1 bare  test,  damaged. 

North  Beach,  1 specimen. 

Cottesloe  Beach,  2 specimens. 

Bunbuiy,  Koombana  Bay,  5-S  fms.  on  ‘^grassy’^  or  weedy’’ 
bottom,  46  specimens. 

Albany,  Middleton  Beach.  1 bare  test,  young. 
vSouth  Australia:  Port  Willunga.  W.  J.  Kimber  leg.  etdon.  6 bare  tests,  very 
young. 

Holopneustes inflatus 
A.  Agassiz,  1872.  Bull.  M.  C.  Z.,  3,  p.  56. 

All  of  the  considerable  series  of  specimens  of  this  species  show  a notable 
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uniformity  in  sliapc  and  color.  They  range  in  diameter  from  13  to  03  mm.  while 
tlie  lieight  ranges  from  70%  of  the  diameter  to  100^  ^ ; the  smaller  the  specimen  the 
less  the  height.  This  gradual  change  in  proportions  is  surprisingly  uniform  for 
while  there  are  now  and  then  exceptions,  it  is  generally  true  that  small  specimens 
are  low  and  large  specimens  high;  the  full  grown  individuals  have  the  height 
nearly  or  cpiite  equal  to  the  diameter.  It  is  a curious  optical  delusion  that  such 
specimens  appear  to  be  distinctly  higher  than  wide.  The  color  of  these  specimens 
is  a definite  red-purple,  varying  in  brightness  but  usually  rather  dull.  In  some 
small  specimens  the  red-purple  is  not  markedly  conspicuous  and  the  upper  half 
of  the  test  and  man}"  of  the  spines  are  grayish  or  e^'en  pale  brown. 

A very  surprising  thing  about  these  sea-urchins  is  their  habitat.  It  has  long 
been  known  that  most  museum  specimens  are  bare  tests,  picked  up  on  beaches, 
and  good  specimens  with  a complete  coat  of  spines  are  rare  indeed.  Moreov"er, 
living  Holopneustes  are  seldom  dredged  and  rarely  found  near  low  water  mark 
along  shore.  At  Point  Peron,  south  of  Fremantle,  and  at  Puiibury,  still  further 
south  on  the  coast  of  AVestern  Australia,  we  discovered  that  the  normal  habitat 
of  the  living  sea-urchin  is  in  the  distal  portions  of  the  fronds  of  large  kelps 
{Ecklonia  radUiia).  With  its  very  numerous  tube-feet,  the  urchin  holds  tightly 
around  itself  the  smaller  subdivisions  of  the  frond  and  there  it  lives  as  in  a cradle, 
raised  far  above  the  sea-bottom  and  continually  provided  with  fresh  supplies  of 
food  and  oxygen,  by  the  constant  movement  of  the  sea-weed  in  the  ceaseless  tidal 
and  other  currents.  If,  for  any  reason,  the  urchin  releases  the  enclosing  frond 
divisions,  it,  of  course,  falls  to  the  bottom  and  sooner  or  later  may  be  washed  up 
on  the  shore,  more  oi*  less  bereft  of  its  spines  and  often  otherwise  damaged. 
Heavy  storms  may  uproot  the  Ecklonias  in  shallow  or  even  moderately  deep 
water  and  these,  with  the  Holopneustes  they  carry,  sooner  or  later  become  beach 
drift  (or  ‘‘wrack”)  and  the  sea-urchins  quickly  die  there  and  rapidly  lose  their 
spines  and  their  color.  It  would  not  be  safe  to  assert  that  kelp-fronds  are  the  only 
habitat  of  Holopneustes  but  we  found  living  specimens  nowhere  else.  At  Bunbury 
small  individuals,  13-18  mm.  in  diameter  were  common  in  small  laminarias  in 
shallow  water  near  low  water  mark,  but  we  found  full-grown  individuals  only  in 
uprooted  and  floating  large  kelp,  evidently  from  deeper  water.  Apparently 
Amblypneustes  does  not  occupy  such  a habitat,  for  we  found  no  individuals  of 
that  genus  in  tlie  laminaria  fronds,  but  both  species  of  Holopneustes,  injlalus  and 
porosissimnsy  were  to  l)e  found  tliere  and  nowhere  else,  except,  of  course,  when 
washed  up  on  the  beach. 

As  a result  of  furtlier  observations  made  after  my  visit  to  Perth  in  1929, 
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T^rofessor  E.  Bennett  of  the  University  of  Western  Australia,  kindly  wrote 
to  me  as  follows,  regarding  the  habits  of  Holopneustes: 

‘^Evidence  that  alga-frequenting  habit  is  normal  in  Holopneustes  — 

1.  At  Point  Poron  I found  about  30  specimens  in  half  an  hour  on 
Ecklonia,  but  have  never  found  it  in  any  other  situation,  apart  of 
course  from  drift. 

2.  It  is  common  at  times  as  drift  on  sand  beaches. 

3.  Specimens  on  algae  are  of  all  sizes. 

4.  Both  at  Bunbury  and  at  Point  Peron  I found  three  specimens,  and 
in  one  case  four,  on  a single  plant. 

The  urchin  does  not  cling  to  the  sides  of  the  frond  but  by  means  of  the  tube-feet 
completely  enswathes  itself,  whether  living  on  the  broad-leaved  Ecklonia  or  on 
the  finely  pinnulate  C}^stophora;  it  is  quite  out  of  view  and  the  way  to  collect  it  is 
to  draw  the  weed  through  ones  hands  and  investigate  any  lumps.  The  habit  is 
perhaps  the  nearest  marine  equivalent  to  that  of  certain  leaf  rolling  insects.  The 
shortness  of  the  spines  and  the  spherical  shape  suggest  themselves  as  adaptations 
or  at  least  as  advantages.^’ 

The  36  specimens  of  injkilus  at  hand  were  taken  at  the  following  places: 
Western  Australia:  Fremantle,  North  Beach,  August,  1920.  E.  W.  Bennett  don. 

1 small  adult. 

Fremantle,  Cottesloe  Beach,  beach  drift,  May  14,  1920. 

E.  W.  Bennett  don.  4 specimens,  small  and  poor. 

Point  Peron,  October  11,  1929.  10  fine  specimens,  adult  and 
young. 

Pottnest  Island,  November,  1933.  Beresford  E.  Bardwell 
leg.  et  don.  1 small  specimen. 

Rottnest  Island,  southwest  coast,  February,  1930.  F.  H. 
Drummond  and  D.  C.  Swan  leg.  et  don.  1 adult  speci- 
men. 

Bunbury,  October  25,  1929.  15  specimens,  young  but  fine. 
Ellenbiook  Beach,  January,  1930.  E.  W.  Bennett  leg.  et 
don.  1 small  bare  test. 

South  Australia:  Port  Willunga,  November  2,  1929.  1 large  adult,  washed  up 
on  beach. 

Port  Willunga.  W.  J.  Kimber  leg.  et  don.  2 small  adults,  1 
bare. 
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Holopneustes  porosissimus 
Agassiz  and  Desor,  1840.  Ann.  Sci.  Nat.  (3)  6,  p.  304. 

When  typical  s])ecimens  of  this  handsome  species  are  compared  with  equally 
typical  specimens  of  injlatus,  the  differences  are  so  conspicuous,  it  seems  impos- 
sible there  could  ever  be  any  confusion  between  the  two  forms.  But  in  the  con- 
siderable series  at  liand,  there  are  several  individuals  which  are,  to  say  the  least, 
puzzling.  The  largest  of  these  is  36  mm.  in  diameter,  with  the  height  about  the 
same,  as  in  wflatus.  The  color  of  the  test  is  also  the  reddish-purple  of  that  species, 
but  the  spines  are  dull  light  greenish  and  bright  red,  much  as  in  porosissimus,  A 
second  specimen  is  smiilar  in  size  and  color  but  has  the  test  much  lower,  only  31 
mm.  high,  and  the  colors  are  brighter.  A somewhat  smaller  specimen  is  similar 
l)ut  the  colors  are  much  duller.  Finally,  a specimen  26.5  mm.  1)}^  25,  blends  the 
colors  of  the  two  species  to  such  an  extent  that  one  hesitates  to  call  it  by  the  name 
of  either  one.  These  specimens  arc  all  from  the  vicinity  of  (\aj)e  Leeuwin,  a 
region  where  both  injlaius  and  porosissimus  occur  plentifully,  and  it  is  easy  to 
say  that  they  are  simply  liybrids  between  the  two.  But,  in  the  absence  of  any 
actual  evidence  that  such  h3d.^ridization  occurs,  it  ma^^  be  (luitc  as  correct  to 
say  the}"  are  simply  ^‘intermediates”  which  indicate  that  the  specific  differentia- 
tion between  the  two  nominal  species  is  not  yet  complete. 

The  specimens  of  porosissimus  at  hand  range  from  17  x 12  inm.  to  54  x 45. 
One  individual  is  52  x 35  l)ut  very  few  specimens  have  the  height  less  than  75% 
of  the  diameter  and  very  few  have  it  much  in  excess  of  The  typical  color- 

ation of  a gray-green  test,  with  the  small  spines  green  and  the  jirimaries  bright, 
almost  vermilion  red,  greenish  only  at  base,  is  very  striking.  In  habitat  and 
habits,  porosissimus  resembles  inflatus, 

Tlie  42  specunens  at  hand  are  from  the  following  localities: 

Western  Australia:  Dongarra.  F.  Bennett  leg,  et  don.  1 fine  adult. 

Fremantle,  North  Beach.  1 specimen. 

Point  Peron,  October,  1929.  8 fine  specimens,  7 adult  and 
1 young. 

Ellen  Brook  Beach.  E.  W.  Bennett  leg.  et  don,  1 young 
specimen. 

Cape  Leeuwin,  beach  drift.  E.  W.  Bennett  leg.  et  don.  29 
specimens. 
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Holopneustes  pycxotylus 
H.  L.  Clark,  1912.  Mem.  M.  ( ’.  Z.,  34,  p.  334. 

A very  fine  Holopneustes  taken  at  J^hell  Harbor,  X.  S.  W.,  May  4,  1932, 
represents  this  species,  though  it  is  much  the  largest  specimen  I have  seen.  It 
is  58  mm.  in  diameter  and  56  mm.  high.  The  form  of  the  test  is  thus  much  like 
that  of  inflaius  but  the  tuberculation  is  conspicuously  coarser  and  the  color  is 
very  different.  The  test  is  light  brown,  and  the  spines,  particularly  the  primaries, 
are  a dull  pale  pink.  Compared  with  specimens  of  inflaius  of  the  same  size,  the 
differences  are  striking. 


ECHINIDAE 

PSEUDECHINUS  IIESPERUS^  Sp.  IIOV. 

Plate  27,  fig.  1. 

Test  7.5  mm.  in  horizontal  diameter  and  5 mm.  in  height,  vertical  diameter 
thus  66^  of  the  horizontal.  Coronal  plates  relatively  stout,  10  in  a column,  each 
with  a conspicuous  primary  tubercle  and  several  secondaries  and  miliaries; 
interambulacra  more  than  2 mm.  wide.  Ambulacral  plates  11  in  a column,  almost 
the  same  height  as  the  coronal  plates;  a primary  tubercle,  almost  as  large  as 
those  of  the  interambulacra,  is  present  on  each  plate,  with  one  or  more  second- 
aries and  miliaries;  ambulacra  about  2 mm.  wide,  somewhat  narrower  than 
interambulacra;  poriferous  zones  very  narrow,  the  pores  small  and  the  arcs 
vertical.  Secondary  and  miliary  tubercles  relatively  few  but  so  distributed  over 
the  test  as  to  leave  no  noticeable  bare  areas. 

Abactinal  system  moderate  about  2.5  mm.  across,  compact;  genital  plates 
relatively  large  with  very  large  pores  near  the  distal  angle;  madreporite  swollen, 
with  about  40  pores,  and  3 small  tubercles  on  inner  margin;  ocular  plates  small, 
all  exsert  but  I is  most  nearly  insert;  periproct  rather  more  than  a millimeter  in 
diameter,  the  conspicuous  suranal  plate  covering  fully  half  the  area ; tuberculation 
of  the  oculogenital  ring  sparse,  each  genital  having  1 or  2 secondaries  and  1 or 
more  miliaries,  while  each  ocular  has  1 large,  and  1 or  more  small  miliaries. 

Peristome  3.5  mm.  across,  without  gill-slits,  the  membrane  thin  and  naked 

^ ccTTrepos  = western,  in  reference  to  its  occurrence  in  Western  Australia. 
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save  for  the  5 pairs  of  rather  large  buccal  plates,  each  of  which  carries  a pedicel 
and  several  ophicephalous  pedicellariae. 

Primary  spines  even  at  and  below  amliitus  only  about  2 mm.  long,  smooth, 
tapering  to  a blunt,  somewhat  truncated  point.  Secondary  spines  rather  con- 
spicuous from  their  noticeably  expanded  (hut  not  capitate)  tips.  Globiferous 
pedicellariae  not  very  numerous  but  quite  distinctive;  valves  (fig.  35)  about 
165  M long,  the  base  100  /x  wide;  blade  quite  short  and  rather  wide,  with  a long 


a 

Fig.  35.  Pseudet'hinus  hesperus.  Valve  of  globiferous  jiedicellaria.  x 425.  a.  Inner  view.  b. 
Side  view  of  tip. 

and  conspicuous  end  tooth  and  a somewhat  smaller  lateral  tooth  on  the  left  side 
well  below  tip.  Tridentate  pedicellariae  were  not  found.  Ophicephalous  }iedi- 
cellariae  numerous  but  not  peculiar.  Sphaeridia  numerous  and  relatively  con- 
spicuous, ovoid  and  distinctly  stalked;  there  is  a vertical  series  of  4-6  in  each 
ambulacrum  orally. 

Color  of  test  very  light  lavender-brown,  the  abactinal  system  and  poriferous 
areas  light  yellow-green  in  rather  evident  contrast;  around  peristome  the  test  is 
nearly  white.  Spines  very  pale  greenish  or  white,  lightest  distally;  close  to  the 
peristome  a few  primaries  are  distinctly  reddish  at  base. 

Holotype,  M.  C.  Z.,  no.  7151,  from  the  cove,  at  the  northeast  end  of  Rott- 
nest  Island,  off  Fremantle,  Western  Australia,  October  19,  1929. 
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The  unique  holotype  of  this  interesting  species  was  supposed,  when  taken, 
to  be  a young  Helioeidaris  crijthrogramma  and  no  ]3articular  attention  was  given 
to  it  until  1934,  when  it  was  sorted  out  from  among  a number  of  very  small 
specimens  of  that  species  collected  at  Rottnest  Island  by  me  in  1929.  It  was 
at  first  considered  an  imdescribed  Nudechinus  and  I showed  it  to  Dr.  Mortensen 
while  under  that  impression.  lie  called  my  attention  to  the  pedicellariae  and 
suggested  that  it  might  be  a new  genus,  but  after  critical  study  I see  no  reason 
why  it  is  not  a Pseudechiniis.  The  globiferous  ]3edicellariae  are  essentially  like 
those  of  Psendeehimis  hiittonij  though  the  very  short  blade  gives  them  a markedly 
different  appearance.  The  noticeable  sphaeridia  of  this  individual  may  not  be  a 
constant  feature  of  the  species,  and  the  failure  of  ocular  I to  reach  the  periproct 
is  probably  due  to  immaturity.  The  big  genital  pores,  however,  suggest  that  the 
species  never  reaches  a very  large  size.  The  occurrence  of  Pseudechiniis  in  West- 
ern Australia  is  particularly  noteworthy,  since  the  genus,  common  in  New  Zea- 
land, was  known  hitherto  in  Australian  waters  only  from  the  unique  holotype  of 
ParccMnus  notiiis  H.  L.  C.,  taken  in  70-80  fins,  southeast  of  Cape  Everard, 
Victoria.  Dr.  ^lortensen  considers  this  species  very  nearly  related  to  PseudccJiimis 
huttoni  and  ^h*ei)resenting  an  Australian  form  of  the  genus  Pseudechiniis.'^  The 
differences  between  ?wtius  and  hespcrus  in  test  and  ])edicellariae  are  too  obvious 
to  permit  any  confusion  between  the  two  Australian  sjiecies. 

Tripneustes  gratilla 

Echinus  gratilla  Linne,  1758.  Sys.  Nut.  ed.  X,  p.  GG4. 

Tripneustes  gratilla  Loven,  1887.  Bih.  Sveiisk.  Vet.-Akad.  Handl.,  13  (4),  No.  5,  p.  77. 

In  view  of  the  wide  distribution  of  this  sea-urchin  on  the  coasts  and  among 
the  islands  of  the  Indian  Ocean,  its  complete  absence  from  northern  Australia  is 
very  striking.  It  is  common  on  the  Barrier  Reef  and  along  the  Queensland  coast, 
and  has  been  reported  from  as  far  south  as  Port  Jackson.  On  the  coast  of  Western 
Australia,  it  has  been  taken  once  at  8urf  Point,  near  the  southern  end  of  Shark 
Bay,  once  at  Pelsart  Island  in  Iloutman's  Abrolhos  and  twice  at  Rottnest  Island; 
the  two  specimens  from  Rottnest  are  in  the  University  Museum  at  Perth;  they 
are  about  70  nun.  in  diameter  and  white  in  color;  the  smaller  has  the  interambu- 
lacra dull  purple.  This  occurrence,  yet  apparent  rarity,  on  the  northwestern  and 
western  coasts  of  the  continent  is,  to  say  the  least,  puzzling.  One  may  only  specu- 
late as  to  the  possibility  of  accidental  introduction  by  means  of  foul  ship-bottoms. 
But  from  where? 
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All  of  the  14  specimens  of  Tripneustes  at  liand  were  taken  at  Lord  Howe 
Island,  where  it  is  a rather  common  sea-urchin,  but  most  of  the  individuals  seen 
were  3"oiing,  ranging  from  20  to  4;1  mm.  in  diameter.  These  occur  under  rock  frag- 
ments on  the  reef  flats  and  are  commonly  more  or  less  concealed  by  the  debris 
which  the}"  liold  about  them  with  their  tube  feet.  As  a rule,  in  these  small  speci- 
mens, the  test  is  dark  purplish  or  brown,  the  spines  white,  sometimes  with  a 
greenish  tinge  but  without  orange.  Some  specimens  are  quite  reddish  and  in  very 
small  individuals  the  tuhe-ieet  may  be  a bright  pale  red.  The  largest  specimen 
taken  is  01  mm.  in  diametei*.  The  handsomest  was  a large  individual  found  by 
Miss  Kama  Birmingham  on  the  eastern  coast  between  Neds  Beach  and  Middle 
Beach;  the  test  was  rich  purple,  the  spines  cream-white  more  or  less  tipped  with 
bright  orange  and  the  tube-feet  were  banded  brownish-red  and  white. 

NuDECHINUS  DARNLEYENSIS 

Echinus  darnict/cusis  TenisoxAVoods,  1878.  Proc.  Linn.  Soc.  N.  S.  W.,  2,  p.  165. 
Nudcckinus  darnicj/cnsis  H.  L.  ('lark,  1912.  Mem.  M.  C.  Z.,  34,  p.  277. 

There  are  three  lots  of  small  echini  at  hand  whicli  represent  this  species, 
described  so  long  ago,  but  only  understood  since  Mortensen’s  discussion  (1904, 
p.  117)  of  its  distinctive  characteristics.  There  is  a typical  groiq)  of  five  speci- 
mens, 11-2G  mm.  in  diameter,  from  northern  Queensland.  The  smallest  one  has 
all  the  spines  and  tubercles  white  with  no  trace  of  violet  but  the  iqiper  portion 
of  the  test  is  largely  dull  gray  in  rather  conspicuous  contrast  to  the  white  peri- 
proct  and  adjoining  parts  of  the  ocular-genital  ring.  The  next  lai'gest  specimen 
has  these  grayish  areas  reduced  in  extent  and  depth  of  tint  and  most  of  the  pri- 
mary spines  are  bright  violet  with  white  tips.  The  third  specimen  has  the  test 
similar  to  that  of  the  second  but  there  is  no  violet;  instead,  the  basal  half  of  the 
primaries  is  pale  brown,  those  of  the  peristomal  region,  showing  an  evident  laven- 
der tinge  close  to  the  milled  ring.  The  fourth  specimen  has  the  supra-ambital 
primaries  white  but  at  the  ambitus  the  very  base  of  these  siiines  l^ecomes  pinkish 
and  this  tint  promptly  passes,  on  the  oral  surface,  into  bright  violet,  only  the  very 
tips  of  the  spines  remaining  whitish.  The  largest  specimen  is  orally  like  the  pre- 
ceding but  adapically  only  the  smaller  primaries  near  the  periproct  are  wholly 
white,  the  remainder  having  the  basal  half  violet  of  a lighter  or  darker  shade. 
These  five  specimens  are  a very  representative  set  in  showing  the  development 
and  diversity  of  coloration  in  the  species. 

A second  group  of  four  specimens  are  much  alike  in  size  and  color  and  are 
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obviously  very  young.  They  come  from  Moreton  Bay  (very  far  south  for  darn- 
leyensis)  and  measure  only  6-7  mm.  in  diameter.  The  irregular  gra}^  areas  of 
the  adapical  region  are  fairly  distinctive,  though  they  are  conspicuously  violet 
to  some  extent  in  two  of  the  specimens.  In  three  individuals  the  primaries  in 
the  midzone  are  more  or  less  violet,  some  conspicuously  so,  but  in  the  fourth 
specimen,  the  violet  is  replaced  by  pale  reddish  brown.  There  is  little  doubt  that 
these  four  specimens  are  veiy  young  examples  of  darnleycnsis,  thus  extending  the 
range  of  the  species  along  the  southern  coast  of  Queensland  well  to  the  south  of 
the  end  of  the  Barrier  Reef. 

A more  surprising  extension  of  the  range  of  this  distinctiv^ely  Australian 
species  is  brought  out  by  the  third  group,  seven  specimens  dredged  in  5-8  fms. 
of  water  in  the  vicinity  of  Broome,  W.  A.  One  of  these  specimens  is  a dead, 
bare  test,  but  the  others  are  unquestionable  examples  of  darnleyensis  and  reveal 
the  usual  diversity  of  color.  The  smallest,  only  9 mm.  in  diameter,  has  the  test 
and  spines  adapically  white  but  all  of  the  primaries  near  the  peristome  are  bright 
violet,  a few  even  lack  wlute  tips.  The  next  larger  specimen  is  practically  all 
white,  only  the  primaries  near  the  peristome  showing  a faint  tinge  of  violet. 
In  the  next  specimen  the  oral  primaries  are  violet  basally  but  above  the  ambitus, 
the  primaries  wliieli  are  not  white  throughout  are  pale  brown  basally.  A speci- 
men 14  mm.  in  diameter  is  almost  uniformly  white  with  a ^^ellowish  tinge  here 
and  there,  and  a very  few  small  primaries  are  faintly  violet  near  base.  The  two 
remaining  specimens  are  about  of  a size,  slightly  exceedhig  20  mm.  diameter, 
but  one  has  most  of  the  primaries,  except  near  the  apical  system,  bright  violet, 
while  the  other  has  the  violet  primaries  confined  to  the  oral  surface. 

In  the  entire  series  of  16  specimens  there  are  not  more  than  four  which  can 
be  considered  adult,  two  from  Queensland  and  two  from  Broome.  Of  the  Queens- 
land pair,  the  larger  has  ocular  I only,  insert  and  the  other  has  all  oculars  exsert. 
In  the  pair  from  Broome,  oculars  I and  are  both  broadly  insert;  it  may  be  added 
that  in  the  smallest  specimen  (9  mm.),  ocular  I is  fully  insert,  but  in  the  14  mm. 
specimen,  all  oculars  are  very  completely  exsert! 

The  three  groups  of  specimens  were  taken  as  follows: 

Queensland:  northern  coast,  Peak  Point,  3-6  fms.,  rocky  bottom,  1928.  5 fine 
specimens,  loaned  by  Australian  Museum, 
southern  coast,  ^loreton  Bay.  4 very  young  specimens,  loaned  by 
Victoria  National  Museum,  ^lelbourne. 

Western  Australia:  Broome,  5-8  fms.,  June,  1932.  7 specimens,  adult  and  young, 

1 a dead,  bare  test  in  poor  condition. 
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Nudechinus  GRAVIERI 

Gymncchinus  gravieri  Koehler,  1905a.  Bull.  Mus.  Hist.  Nat.,  no.  3,  p.  1S5. 

Nudechinus  gravieri  H.  L.  ('lark,  1912.  Mcin.  M.  C.  Z.,  34,  p.  277. 

It  is  onl}"  after  long  consideration  that  I have  decided  to  refer  to  this  Red 
Sea  species,  four  small  sea-urchins  from  Western  Australia.  Two  of  them  are 
of  the  same  size  as  the  types  of  gravieri  (12-13  mm.  in  diameter)  and  the  form 
and  coloration  are  apparently  like  Koehler’s  specimens.  The  abactinal  system  is 
surprisingly  like  Koehler’s  figure  and  description  except  that  the  ocular  and 
genital  plates  have  a few  more  tubercles.  The  test  is  greenish-white  with  con- 
spicuous blotches  of  a rather  deep  green.  The  primary  spines  are  nearly  white 
witli  one,  two  or  sometimes  three  rings  of  a dull  pink  or  light  brownish-rose. 
The  larger  secondary  spines  are  white,  many  of  them  with  the  base  conspicuously 
dark  green,  as  in  Ah  scotiopremnv.^.  I have  tried  to  convince  myself  that  these 
specimens  are  young  individuals  of  that  species,  but  in  addition  to  the  dissimilar- 
it}"  in  color,  there  are  trivial  differences  in  the  abactinal  system,  in  the  tubercula- 
tion  of  the  test  and  in  the  pedicellariae  which  are  disconcerting,  and  I believe 
it  is  best  to  consider  them  identical  with  gravieri  until  more  material  of  that 
species  is  available  to  make  clear  the  relationship. 

I sent  the  largest  of  my  specimens  to  13r.  Morteiisen  for  his  opinion,  suggest- 
ing that  I thought  it  gravieri.  His  views  deserve  quotation: 

‘T  do  not  feel  sure  that  this  identification  is  correct.  Unfortunately,  1 have 
no  specimen  of  gravieri  but  the  description  does  not  seem  to  me  to  fit  very  well 
with  your  specimen.  The  tubercles  of  the  abactinal  system  are  more  numerous 
in  your  specimen.  Koehler  found  no  tridentate  pedicellariae— in  your  specimen 
they  are  numerous,  even  round  the  mouth  where  Koehler  found  only  ophice- 
phalous  pedicellariae,  and  Koehler  does  not  mention  the  conspicuous  dark  bases 
of  the  spines.  I think  it  about  impossible  to  reach  a final  conclusion  here  without 
material  from  the  tj^pe  locality  of  gravieriN 

The  tridentate  pedicellariae  to  which  Mortensen  refers  have  the  blades 
much  wider  and  more  rounded  at  the  tip  and  less  compressed  at  the  base  than 
do  those  of  seolioprcmnus.  This  is  one  of  the  reasons  for  not  calling  these  little 
urchins  the  young  of  that  species. 

The  four  specimens  at  hand  were  taken  as  follows: 

Western  Australia:  Broome,  5-7  fms.,  June,  1932.  3 specimens. 

Bunbury,  Koombana  Bay,  5-8  fms.,  October  20,  1929.  1 
very  young  specimen,  less  than  5 mm.  in  diameter,  but 
apparently  identical  with  the  specimens  from  Broome. 
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Nudechinus  scotiopremnus 
H.  L.  Clark,  1912.  Mem.  M.  C.  Z.,  34,  p.  277. 

The  discovery  of  this  sea-urchin  on  the  northwestern  coast  of  Australia  is 
very  interesting,  as  it  was  previously  known  with  certainty  only  from  the  Suez 
Canal,  the  Gulf  of  Suez  and  the  Red  Sea.  A specimen  in  the  M.  C.  Z.  is  labelled 
as  from  New  Zealand  but  no  confidence  can  be  placed  in  this  label.  In  the  British 
Museum  are  three  typical  exam{)les  labelled  ‘‘Swan  River,  J.  B.  Jukes/^  and  I 
was  rash  enough  to  say  (1925,  p.  12S)  “it  is  unlikely  that  they  came  from  5Vest 
Australia!’^  Now  I have  to  retract  and  say  there  is  no  good  reason  to  doubt  that 
they  came  from  Western  Australia. 

At  Broome,  this  sea-urchin  was  found  on  only  one  occasion;  it  was  never 
dredged.  Probably  it  occurs  only  under  or  among  rocks  where  a dredge  would 
rarely  reach  it.  Early  on  September  24,  1929,  a visit  was  made  to  a somewhat 
unpromising  area  near  Broome,  on  the  eastern  side  of  Roebuck  Bay,  just  south 
of  the  creek.  In  a rather  large  tide  pool,  under  rock  fragments,  a number  of 
white  short-spined  sea-urchins  were  found,  together  with  a few  bare  tests.  They 
were  recognized  as  different  from  anything  found  previously,  but  our  stay  at 
Broome  was  nearing  its  end  and  as  we  were  crowded  for  time,  no  careful  exam- 
ination of  the  specimens  was  made  nor  was  a second  visit  to  that  particular 
collecting  ground  feasible.  Great  was  my  surprise,  when  the  specimens  were 
examined  in  Cambridge,  to  find  that  they  were  this  Red  Pea  species. 

At  Perth,  Mr.  L.  Glauert  of  the  Museum  called  to  my  attention  a number  of 
fossil,  or  at  least  semi-fossil,  echini  and  fragments  of  echini,  which  he  had  found 
at  an  island  near  the  east  end  of  Lake  Herschel,  on  Rottnest  Island.  Professor 
E.  W.  Bennett  also  gave  me  specimens  from  the  same  locality.  Some  of  Air. 
GlauerPs  specimens  are  labelled  “Quaternary  deposits  near  Salt  Lake,  Rottnest 
Island,  W.  A.^’  All  of  the  Regular  Echini  found  in  these  lots  (except  one  fragment 
of  Amblypneustes,  probably  pallidus)  are  X udechinus  scotiopremnus  and  critical 
comparison  with  Recent  material  fails  to  show  an}'  real  ditTerences.  Diligent 
shore  collecting  has  not  yet  revealed  this  species  as  living  on  the  shores  of  Rott- 
nest, but  the  Perth  Aluseum  has  loaned  me  two  specimens  collected  at  the 
“Naval  Base,  Cockburn  Sound,  about  half-way  between  Fremantle  and  Rock- 
ingham.’^ Comparison  of  these  specimens  with  those  taken  at  the  tide-pool  in 
Broome  shows  that  the  primary  spines  are  shorter,  stouter  and  much  more  green 
but  there  is  no  doubt  of  their  identity.  The  Recent  specimens  at  hand  range 
from  13  to  30  mm.  in  diameter;  all  are  rather  low,  the  vertical  diameter  seldom 
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exceeding  one-half  the  horizontal  and  one  specimen  26  mm.  in  diameter  is  not 
12  mm.  high.  Among  tlie  Quaternar}^  specimens,  however,  two  are  notably  high, 
the  apical  portion  of  the  test  being  subconical;  these  specimens  measure  26  by 
16  and  27  by  17  mm. 

In  color,  the  specimens  from  Broome  have  the  test  ranging  from  greenish- 
white,  lightest  orall}^  to  rather  dark  green,  light  on  the  poriferous  areas,  and  al- 
most white  at  the  peristome.  The  primary  spines  are  white  with  the  bases  slightly 
or  not  at  all  green  but  the  secondary  spines,  though  white  distally  are  otherwise 
more  or  less  green,  as  a rule,  and  often  a ver}’’  dark  green.  In  the  two  specimens 
from  the  Naval  Base,  Cockburn  Sound,  nearly  all  the  primary  spines  are  deep 
green  basally,  like  the  secondaries,  and  the  specimens  are  thus  much  darker  than 
any  of  those  from  Broome. 

Aside  from  a dozen  fossil  examples,  already  mentioned,  the  19  specimens  at 
hand  come  from  the  following  places: 

Western  Australia:  Broome,  east  side  of  Roebuck  Bay,  tide  pool,  September  24, 

1929.  14  specimens,  adult  and  ^mung,  including  3 bare 
tests. 

Shark  Bay.  2 bare  tests. 

Dongarra,  reef,  1928.  E.  W.  Bennett  leg.  et  don.  1 small 
bare  test. 

Cockburn  Sound,  Naval  Base.  2 fine  dark-colored  speci- 
mens. Loan  from  Western  Australian  ]\Iuseum. 


STRONGYLOCENTROTIDAE 
Echinostrephus  aciculatum 
Echinostrephus  aciculafus  A.  Agassiz,  1863.  Bull.  INI.  C,  Z.,  1,  p.  20. 

The  only  specimen  of  Echinostrephus  that  we  took  during  my  two  visits  to 
Australia  was  found  deep  in  a rock  fragment  at  Neds  Beach,  Lord  Howe  Island, 
April  16,  1932.  This  specimen  proved  to  be  a short-spined  example  of  the 
Hawaiian  s]iecies,  aciculatum^  which  was,  of  course,  unexpected,  the  specimens 
of  Ecliinostrephus  thus  far  taken  in  Australian  waters  being  molare.  On  return- 
ing to  Sydney,  I found  an  excellent  series  of  this  sea-urchin  from  Lord  Howe 
Island  in  the  Australian  Museum  and  a dozen  assorted  specimens  were  gener- 
ously loaned  me  for  critical  study.  The  13  specimens  at  hand  range  from  16  to 
29  mm.  in  diameter  and  show  great  diversity  in  color,  in  relative  height  and  in 
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the  length  of  the  abactinal  spines;  in  other  respects  they  are  typical  aciculaium. 
The  color  of  the  test  is  light  brownish  or  more  or  less  purple,  becoming  nearly 
white  orally;  the  primaiy  spines  are  commonly  purple  of  some  shade,  sometimes 
brownish  and  dull,  often  deep  and  dark  basally,  becoming  more  red  violet  dis- 
tally;  in  other  specimens,  however,  the  large  spines  are  brown,  greenish-brown 
or  even  yellowish-green;  naturally  the  secondar}^  and  miliary  spines  are  more  or 
less  in  accord  with  the  primaries;  where  the  latter  are  purple  or  red- violet  those 
shades  are  dominant  in  the  smaller  spines;  where  brown  or  green  primaries  are 
found,  those  shades  characterize  the  small  spines;  in  all  cases,  however,  the  spines 
adjoining  the  peristome  are  very  light,  either  white  or  colorless,  or  faintly  tinted 
with  violet. 

The  relative  height  of  these  specimens  ranges  from  about  one-half  the  di- 
ameter to  nearl}"  or  quite  two-thirds;  as  a rule  the  smaller  specimens  are  flatter 
than  large  ones  but  this  is  not  invariably  so;  there  is  little  doubt  however,  that 
after  the  specimen  is  18-20  mm.  in  diameter,  the  vertical  axis  increases  more 
rapidly  than  the  horizontal.  The  diversity  in  the  length  of  the  abactinal  spines 
is  remarkable;  a specimen  10  mm.  in  diameter  has  the  abactinal  primaries  10-17 
mm.  long,  while  a specimen  29  mm.  in  diameter  has  them  only  12  mm.  The 
longest  primaries  seen  are  nearly  28  mm.  long  on  a specimen  28  mm.  in  diameter. 

The  occurrence  of  aciculaium  at  Lord  Howe  Island  is  ver}^  difficult  to  ex- 
plain satisfactorily.  On  the  Barrier  Reef,  molare  has  been  taken  at  the  Murray 
Islands  and  Low  Isles.  It  is  also  known  from  the  Solomon  Islands  and  from 
Fiji,  not  to  mention  Mauritius  and  Zanzibar  to  the  west  and  the  Philippines 
and  Japan  to  the  north.  On  the  other  hand,  aciculaium  is  known  only  from  the 
Hawaiian,  Gilbert  and  Society  Islands.  How  and  why  this  latter  species  should 
be  the  one  to  have  reached  Lord  Howe  Island  is  an  interesting  problem.  Judging 
from  the  large  number  of  specimens  in  the  Australian  Museum,  it  is  common 
there,  but  our  difficulty  in  finding  specimens  in  April  indicates  that  the  season 
of  the  year  or  the  state  of  the  tides  affects  its  accessibility. 

Pachycextrotus  australiae 

Sphacrechinus  australiae  A.  Agassiz,  1S72.  Bull.  ]M.  C.  Z.,  3,  p.  55. 

Pachfcentrotus  australiae  H.  L.  (^lark,  1912.  Mem.  M.  C.  Z.,  34,  p.  349. 

A fine  large  specimen,  lacking  most  of  its  spines,  taken  evidently  in  beach 
wrack,  at  Port  Willunga,  S.  A.,  by  Mr.  \V.  J.  Kimber,  has  been  very  generously 
sent  to  me  hy  the  collector.  In  this  specimen,  the  test  is  whitisli  or  faintly  gray- 
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lavender,  becoming  distinctly  greenish  on  the  abactinal  system.  Oculars  I and  V 
are  broadly  insert.  The  spines  are  light  violet  but  the  bases  of  the  abactinal  pri- 
maries are  dull  greenish  gray. 

There  are  3 very  young  individuals  at  hand,  belonging  to  the  Australian 
Museum,  collected  by  W.  Irwin  Smith,  January  27,  1928,  at  Eagle  Hawk  Neck, 
Tasmania.  These  range  from  10x5  to  16x9  mm.  and  are  distinctly  green  in 
color  without  a trace  of  violet,  apparently  an  indication  of  immaturity,  but  not 
impossibly  a local  color  form.  The  tests  are  white  orally  but  become  more  or 
less  green  adapically  and  even  dusky  on  the  abactinal  system.  The  small  spines 
are  white.  The  primaries  are  green,  dark  at  base,  nearly  or  quite  white  at  tip; 
just  below  the  white  tip  is  often  a dusky  band.  Oculars  I and  V are  insert  in 
all  three  specimens.  In  the  smallest  specimen,  the  buccal  membrane  is  rather 
sparsely  plated,  more  so  in  the  largest  and  most  completely  in  the  third. 


Heliocidaris  erythrogramma 

Echinus  erythrogrammus  Valenciennes,  1S4G.  Voy.  Venus:  Zoophytes,  pi.  VII,  fig.  1. 
Heliocidaris  erythrogramma  Agassiz  and  Desor,  1846.  Ann.  Sei.  Nat.  (3),  6,  p.  371. 

This  appears  to  be  the  commonest  sea-urchin  along  the  coast  of  southwestern 
Australia  from  Fremantle  to  Albany;  the  entire  range  is  from  Shark  Bay  to  Port 
Jackson.  The  large  series  of  specimens  at  hand  suggests,  what  shore-collecting 
demonstrated  completely,  that  the  supposed  species  armigera  A.  Ag.  and  hart- 
meyeri  Dod.  and  the  variety  inerulionalis  Dod.  have  no  validity,  though  the 
name  armigera  may  be  retained  for  convenience  in  designating  a variety  or  form 
with  very  short,  stout  primary  spines  which  occurs  under  certain  conditions  of 
sea  and  shore.  Just  what  the  conditions  are  which  favor  its  appearance  is  yet 
to  be  determined.  At  the  o]:)posite  extreme  is  a much  rarer  form  which  we  may 
call  variety  parvispina,  in  which  the  primary  spines  are  nearly  or  quite  want- 
ing; if  any  are  present  they  are  very  small.  The  secondary  spines  on  the  other 
hand  are  extremely  numerous.  The  specimen  which  is  selected  as  holotype  of 
this  variety  (M.  C.  Z.,  No.  7185)  is  SO  mm.  in  diameter  and  40  mm.  high.  Such 
primary  spines  as  are  present  are  8-1 1 mm.  long  and  more  than  1 mm.  in  diameter, 
but  one  broken  primary  on  the  dorsal  side  is  2 mm.  in  diameter  and  was  prob- 
ably 15  mm.  or  more  in  length.  The  color  of  this  individual  is  a uniform  red- 
purple.  A second  specimen  is  about  52  mm.  in  diameter,  has  4 rather  stout 
primaries  on  the  dorsal  side,  and  is  brownish-green  in  color. 
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Professor  E.  W.  Bennett  has  kindly  sent  me  the  following  notes  regarding 
the  occurrence  of  the  form  armigera  and  the  typical  form  with  longer,  more 
slender  spines.  As  a rule  armigera  tends  to  be  purple  or  brownish-red  in  color, 
while  typical  crythrogramma  is  light  green  but  there  is  no  constant  difference 
whatever  in  this  particular.  Professor  Bennett  writes: 

^‘The  precise  habits  of  //.  crythrogramma  s.  str.  and  of  the  armigera  form 
require  investigation. 

^'This  urchin  is  most  abundant  at  Point  Peron,  where  the  limestone  in  which 
it  burrows  is  very  soft.  At  Middleton  Beach,  where  the  rocks  are  granite,  I 
found  it  only  under  stones  below  lowest  water  mark,  and  among  the  hard  basalts 
at  Bunbury  it  is  equally  rare. 

^^\t  Point  Peron  the  outer  reef,  which  I investigated  on  that  second  morn- 
ing, is  largely  built  up  by  calcareous  algae,  especially  round  the  edges,  where 
there  is  a rim  several  inches  above  the  level  of  the  rest.  The  rock  is  rotten  for  a 
depth  of  about  a foot,  and  an  incoming  wave  gushes  up  through  the  holes, 
after  travelling  through  the  sub-surface  caverns;  the  crest  of  the  wave,  breaking 
over  the  surface,  arrives  distinctly  later.  This  is  the  most  prolific  locality  of  all 
for  Heliocidaris. 

^^Heliocidaris  is  not  common  at  Bunker’s  Bay,  occurring  only  under  large 
rocks  on  seaward  side  of  reef.  Similarly  at  Albany;  found  only  under  large  rocks 
at  or  below  extreme  low  water  mark,  and  not  common.  None  found  alive  at 
Ellen  Brook  Beach,  I think  we  found  none  at  Bunbury,  in  the  basalt  reef.  The 
rocks  in  all  of  the  above  localities  are  hard.  The  urchins  are  very  common,  how- 
ever, in  soft  limestone,  where  they  shelter  in  holes,  e.g.,  at  higher  level,  right  in 
the  swirl  of  the  waves.  Those  from  Ellen  Brook  Beach  were  all  of  the  armigera 
type,  only  one  with  green  color,  and  this  had  short  stout  spines.  I have  seen  a 
fair  number  of  Heliocidaris  from  Bunbury,  collected  by  the  Naturalists  Club 
and  by  ]\Ir.  Whitlock.  They  are  all  Mrift,^  perhaps  from  below  tide-marks  and 
are  invariably  H.  armigera.  Mr.  Whitlock  was  quite  unfamiliar  with  green  or 
slender-spined  specimens.’’ 

The  75  specimens  of  crythrogramma  at  hand  range  in  size  from  5 mm.  to 
86  mm.  in  diameter.  Their  diversity  in  color  and  in  spinulation  need  not  be  dis- 
cussed further  here.  They  were  taken  at  the  following  places  and  may  be  grouped 
as  follows: 

Variety  armigera:  11  specimens. 

Western  Australia:  Rottnest  Island,  1933.  Beresford  E.  Bardwell  leg.  et  don. 

1 specimen. 
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Point  Peron,  October,  1929.  7 specimens. 

Bimbiiry,  October,  1929.  2 small  specimens, 
i^outh  Australia:  Port  Willunga.  W.  J.  Kimber  leg.  et  don.  1 small  specimen. 
//.  eryihroijramma:  62  specimens. 

AVestern  Australia:  Fremantle,  October,  1929.  1 young  specimen. 

Rottnest  Island,  Bathurst  Point,  December,  1929.  Perth 
Museum  coll.  6 specimens,  young  and  very  young. 
Rottnest  Island,  October,  1929.  3 young  specimens. 
Rottnest  Island,  southwest  end,  Februarj^  1930.  Drum- 
mond and  Swan  leg.  et  don.  4 small  specimens. 
Rottnest  Island,  1931.  G.  Bourne  leg.  1 very  ^mung  spec- 
imen. 

Rottnest  Island,  1933.  Beresford  E.  Bardwell  leg.  et  don. 

16  specimens,  adult  and  young. 

Point  Peron,  October,  1929.  13  specimens,  adult  and  young. 
Bunbury,  October,  1929.  9 specimens,  young  and  very 

young. 

]]llen  Brook  Beach,  January,  1930.  1C.  W.  Bennett  leg.  et 
don.  1 deformed  adult  and  1 3^oung  sp*ecimen. 

Gape  Leeuwin,  January,  1930.  E.  AV.  Bennett  leg.  et  don. 
1 small  specimen. 

Albany,  King  Georges  Sound.  E.  le  G.  Troughton  leg. 
Australia)]  Mus.  coll.  1 young  specimen. 

South  Australia:  Port  AAdllunga,  October,  1929.  2 specimens,  1 adult,  1 very 
young. 

Port  AA411unga.  AA^.  J.  Kimber  leg.  et  don.  1 specimen. 
Tasmania:  eastern  coast,  off  Schouten  Island,  40-7)0  fms.  T.  T.  Flynn  leg.  et 
don.  1 very  young  specimen. 

Xew  South  AA^'ales:  Port  Jackson,  Bottle  and  Glass  Rocks,  November  27,  1929. 
1 3"oung  specimen. 

A^ariety  parvispina:  2 specimens. 

AA^estern  Australia:  Point  Peron,  October,  1929.  2 specimens,  adult. 


Heliocidaius  tuberculata 

Echinus  iubcrculatus  Lamarck,  1816*  Aiiim.  s.  A^ert.,  3,  p.  50. 
IleliociiJaris  tuherculata  H.  L.  Clark,  1912.  Mem.  AI.  C.  Z.,  34,  p.  282. 
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We  did  not  meet  with  this  species  an^^vhere  on  the  coast  of  continental 
Australia  but  it  is  very  common  at  Lord  Howe  Island  where  it  is  a conspicuous 
feature  of  the  reefs  and  especially  of  the  reef  flat  near  ^It.  Lidgbird.  The  color 
is  a bright  brown,  with  a red  tinge  to  test  and  pedicels,  and  greenish  tips  to  the 
spines,  very  marked.  The  20  specimens  at  hand  range  from  10  to  106  mm.  in 
diameter.  There  is  considerable  diversity  in  the  length  of  the  primaries  for  while 
typical  adults  have  these  spines  50-60  mm.  long,  several  specimens,  including 
the  largest,  have  them  onl}"  30-35  mm.  The  form  and  stoutness  of  the  spines 
also  show  great  diversity;  the  typical  form  is  relatively  slender  and  terete,  taper- 
ing to  a blunt  point  (for  example,  55  mm,  long,  3 mm.  in  diameter  at  base,  1 
mm.  in  diameter  5 mm.  from  tip);  often,  however,  the  form  is  stouter  and  more 
cylindrical,  tapering  only  near  or  at  the  tip  (for  example,  25  inin.  long,  2 mm. 
in  diameter  at  base  and  almost  2 mm.  in  diameter  5 mm.  from  tip);  on  the  oral 
surface  and  not  rarely  at  or  even  above  the  ambitus  the  primaries  are  distinctly 
flattened  at  the  tip  and  not  pointed.  Probably  all  of  these  peculiarities  in  the 
spines  are  correlated  with  the  degree  of  exposure  to  the  surf,  under  which  the 
animals  live. 


ECHINOMETRIDAE 
Parasalenia  gratiosa 
A.  Agassiz,  1863.  Bull.  M.  C.  Z.,  1,  p.  22. 

The  discovery  of  this  interesting  genus  on  the  mainland  coast  of  Australia, 
west  of  Torres  Strait,  is  most  interesting.  The  first  and  only  specimen  secured  by 
us  is  a bare  test,  35  mm.  long,  29  mm.  wide  and  16  mm.  high;  the  abactinal  S3'stem 
is  missing  and  the  test  is  bleached  white,  only  the  large  tubercles  and  the  extreme 
adapical  portion  of  the  interambulacra  showing  a distinctly  grayish  tinge.  My 
friend,  Air.  F.  A.  K.  Bleeser,  found  this  test,  washed  up  above  high  water  mark 
on  the  sandy  beach  of  Allaru  Island,  Coburg  Peninsula,  May  22,  1932.  It  is  the 
second  largest  individual  recorded;  one,  in  the  British  Aluseum,  from  an  unknown 
locahty,  is  a millimeter  longer  and  3 mm.  wider. 

In  the  fine  material  received  from  Captain  Beresford  E.  Bardwell,  taken  by 
him  at  Augustus  and  tlie  Champagaj"  Islands,  in  October,  1933,  are  ten  speci- 
mens of  Parasalenia,  wliich  he  says  ^Svere  found  under  rocks;  body  was  a deep 
purple  and  spines  which  are  blunt  were  deep  purplish-gray  (more  gray).  Fair!}" 
plentiful. ’’  These  seem  to  be  undoubtedly  gratiosa  but  the  habitat  is  vQry  differ- 
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ent  from  that  oceupiecl  this  species  at  the  Murray  Islands,  where  all  of  the 
few  specimens  taken  by  me  in  1913  were  found  among  corals.  Captain  Bard- 
well’s  specimens  range  in  size  from  20  x 18  x 9 mm.  to  82  x 2S  x 15.5.  There  is 
notable  diversity  in  the  form  of  the  test  as  the  ambitus  ranges  from  nearly  circu- 
lar (26  X 25  mm.)  to  long  elliptical  (31  x 23)  and  the  height  of  the  test  from  .40 
to  .48  of  the  long  axis.  The  longest  primary  spines  nearly  equal  the  short  diameter 
of  the  test  in  most  of  the  specimens.  There  is  little  diversity  on  the  whole  in  the 
abactinal  system.  In  no  case  is  a genital  plate  shut  out  from  the  periproct  but  in 
two  specimens  split  genitals  occur.  The  genital  plates  neai’ly  always  bear  at  least 
one  and  often  two  (or  even  more)  secondary  tubercles  and  spines.  In  eight  speci- 
mens there  are  the  usual  4 anal  plates  but  in  one  case,  one  of  the  plates  is  divided 
into  two  unequal  parts.  In  one  specimen  there  are  G distinct  but  somewhat  un- 
equal anal  plates  and  in  one,  there  are  5 rather  large  and  9 granule-like  plates, 
the  latter  forming  a group  at  the  center  of  the  periproct. 

The  specimens  are  now  diy  and  show  some  diversity  of  color;  in  all,  the 
test  is  very  dark,  blackish  or  deep  purple;  in  eight  the  primary  spines  are  gra3ush- 
brown  but  in  two  the  brown  is  so  nearly  wanting  that  the  spines  are  quite  gra}", 
dark  in  one  case,  light  in  the  other.  In  these  two  cases,  the  white  milled  ring  at 
the  base  of  the  spines  is  conspicuous  but  it  is  less  so  in  the  other  specimens  and  in 
some  cases  is  not  at  all  noticeable.  In  life  it  is  a rather  striking  feature  of  the 
species.  In  none  of  the  specimens  is  there  the  least  hint  of  the  red  or  of  the  banded 
primaries  characteristic  of  P.  poehlii  All  seem  to  be  t^qncal  graiiosa. 


Echinometra  mathaei 

Echinus  mathaei  de  Blainville,  1825.  Diet.  Sci.  Nat.,  37,  p.  94. 

Echinometra  mathaei  de  Blainville,  1830.  Diet.  Sci.  Nat.,  60,  p.  206. 

The  distribution  of  this  common  Indo-Paeifie  sea-urchin  on  the  Australian 
coast  is  peculiar  and  hard  to  understand.  Except  foi  a single  specimen  from  the 
Gulf  of  Carpentaria  (McNeill  and  Livingstone,  1926),  there  is  no  record  of  an 
Echinometra  from  the  northern  coast  of  Australia  between  the  Barrier  Reef 
and  Shark  Bajd  The  specimens  from  the  latter  locality  are  recorded  b^’  Dtkler- 
lein  (1914,  p.  487)  under  the  name  ^^Moticnscjua  oblonga.''  This  is  not  the  place 
to  discuss  the  validit}^  of  the  genus  Mortensenia  or  the  species  oblongcij  but 
Doderlein’s  account  justifies  the  opinion  that  the  specimens  he  had  in  hand  would 
be  called  b}^  me  Echinometra  mathaei.  This  view  is  confirmed  b\'  the  ver\^  interest- 
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ing  discovery  made  by  Messrs.  Swan  and  Drummond  in  February  1930  that 
maihaei  is  a common  sea-urchin  at  the  southwest  corner  of  Rottnest  Island,  off 
Fremantle.  i\Ir.  Swan  writes  of  this  discovery:  ‘^We  finally  camped  at  Nancy 
Cove  on  the  south  coast  separated  by  some  four  miles  of  rough  track  from  the 
Hostel  and  by  a similar  distance  of  very  much  rougher  travelling  from  the  ex- 
treme west  end  (Cape  Vlaming).”  ^^Echinometra  was  present  in  thousands,  al- 
most touching  and  quite  exposed,  l)eing  covered  by  only  a few  inches  of  water,  on 
a raised  level  rocky  platform  onto  which  spent  waves  occasionally  broke.  The 
temperature  of  the  water  was  much  higher  than  normal  sea-water  and  close  by 
were  isolated  colonies  (a  few  feet  across)  of  the  true  reef  coral  (Pocillopora).  The 
upper  surface  of  the  rock  was  pock-marked  with  cup-shaped  depressions  a few 
inches  across  and  the  urchins  were  like  eggs  in  a nest  in  each  depression.^’ 
^^Heliocidaris  was  not  seen  on  the  western  end  of  the  island.”  In  speaking  further 
of  Echinometra,  Mr.  Swan  adds:  “It  was  interesting  to  note  the  wide  range  of 
color  exhibited  by  different  specimens.  Some  were  distinct  1}^  greenish  and  ranged 
through  reddish  forms  to  a distinct,  though  dull,  purple.  Also  a great  variation 
in  the  regularity  of  the  tests  was  seen,  permitting  them  to  fit  firml}"  into  small  de- 
pressions in  the  rock  from  which  they  were  with  gi*eat  difficulty  removed  owing 
to  their  attachment  by  the  short  flattened  spines  of  the  oral  surface.” 

The  absence  of  Echinometra  from  the  rock}'  shores  of  Cape  Leveque  was  a 
surprise  to  me,  and  Captain  Bardwell’s  failure  to  find  it  further  east  at  Augustus, 
and  the  Champagay  Islands,  is  even  more  inexplicable.  Whence  came  the 
Echinometras  of  Shark  Bay  and  Rottnest  Island?  The  latter  locality  by  the  way 
is  the  most  southern  at  which  these  echini  have  been  taken,  so  far  as  the  pub- 
lished records  show. 

On  the  eastern  coast  of  Australia,  Echinometra  maihaei  has  long  been  known 
from  Lord  Howe  Island,  which  is  almost  as  far  south  as  Rottnest.  Attention 
should  be  called  to  the  notable  photograph  taken  by  Mr.  A.  Musgrave  of  Echino- 
metras at  Lord  Howe,  published  by  McNeill  and  Livingstone  (1920,  pi.  XVII). 
We  found  it  very  abundant  there  in  all  suitable  localities  but  it  is  particularly 
noticeable  on  the  reef-flat  near  Mt.  Lidgbird.  My  field  notes  say:  “4  color  forms 
noted;  test  always  blackish;  spines  green  (more  or  less  olive);  or  dull  pinkish;  or 
gray;  or  gray  abruptly  tipped  with  white,  very  handsome.”  In  size  the  specimens 
ranged  from  very  small  (8  mm.  long)  up  to  adults  65  mm.  long  by  56  mm.  wide 
and  34  nun.  high.  Comparison  of  these  specimens  with  those  from  Rottnest 
Island  shows  the  most  surprising  similarity  in  form  and  tuberculation  and  in  the 
spines.  Even  in  color  the  difference  is  not  remarkable,  the  only  point  worth  noting 
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being  the  absence  from  the  Rottnest  series  of  individuals  with  white-tipped 
primaries.  Of  course,  this  does  not  necessarily  indicate  that  such  individuals  are 
not  to  be  found  at  Rottnest. 

The  20  Echinometras  at  hand  were  taken  as  follows: 

Lord  Howe  Island:  April,  1932.  12  specimens,  adult  and  young. 

Western  Australia:  Rottnest  Island,  near  Cape  Maming,  February,  1930. 

Swan  and  Drummond  leg.  8 specimens,  adult  and  young. 


CLYPEASTRIDAE 
Clypeaster  australasiae 

Kchinauihvs  australasiae  Gray,  1851.  Proe.  Zool.  Soc.  London,  p.  34. 

Clypeaster  australasiae  H.  L.  Cu\rk,  1914.  Mem.  M.  C.  Z.,  46,  p.  32. 

A single  specimen  of  this  well-known  clypeastroid  was  jiieked  up  on  the 
beach  of  the  lagoon  at  Lord  Howe  Island  near  the  Lidgbird  reef-flat.  It  measures 
125  X 100  X 34  mm.  It  had  evidently  been  dead  for  some  time  but  many  nearly 
white  or  almost  colorless  spines  are  still  attached  to  the  upper  surface  of  the  gray 
test,  particularly  near  the  posterior  end.  The  peculiar  coloration  is  undoubtedly 
due  to  bleaching  in  the  sun. 


Clypeaster  telurus 

H.  L.  Cn\RK,  1914.  Rec.  West.  Austr.  Mus.,  1,  p.  100. 

This  fine  species  appears  to  be  fairly  common  at  Broome,  as  we  took  several 
specimens  while  dredging  in  and  near  Lagrange  Bay  in  1929  and  more  wei*e 
secured  in  the  same  vicinity  and  near  Roebuck  Bay  in  1932.  Of  these  eight 
specimens,  the  smallest  is  77  x 71  x 9 mm.  and  the  largest  is  twice  as  large, 
157  X 145  X IS  mm.  The  similarity  in  proportions  is  striking  but  none  of  the 
other  specimens  is  e.ssentially  different.  The  smallest  specimen  is  a purplish 
brown,  noticeably  different  fi’om  the  yellowish  brown  of  the  other  specimens;  its 
youthful  character  is  also  emphasized  by  the  rather  definite  outlining  of  the 
eoronal  plates,  due  to  the  alxsence  of  spines  on  and  close  to  the  sutures.  In  life, 
the  adult  specimens  are  a bright  dark  brown.  One  specimen  is  deformed  by 
the  lack  of  a considerable  part  of  the  posterior  end  of  the  test  on  the  left  side; 
ambulacrum  I from  peristome  to  margin  is  64  mm.  long  while  V is  only  53  mm. 
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The  injuiy  evidently  occurred  long  ago  for  the  margin  is  completely  healed  and 
normal  in  appearance. 

The  type  locality  for  this  species  is  between  Fremantle  and  Geraldton  so  it 
was  not  a surprise  to  dredge  a very  fine  specimen,  122  x 110  mm.  in  size,  in  10-12 
fms.  between  Rottnest  Island  and  Fremantle. 

hesperasteri  gen.  nov. 

Test  distinctly  longer  than  wide,  moderately  arched,  much  as  in  Clypeaster; 
petals  large,  with  diverging,  or  distally  parallel,  poriferous  areas;  oculogenital 
madreporic  bod}"  very  small;  genital  pore  in  interambulacrum  5 wanting;  peri- 
proct  rather  large,  on  the  flat  oral  surface,  one-third  of  the  way  between  margin 
and  peristome;  peristome  larger  than  periproct,  its  membrane  covered  with 
numerous  small  plates;  lantern  very  large  and  very  flat  as  in  Arachnoides; 
auricles  large  and  well  separated;  interior  of  test  ver}-  largely  filled  with  countless 
calcareous  pillars  of  varied  size  as  in  Clypeaster;  trident  ate  pedicellariae  like 
those  of  Cl>T)easter. 

Genotype,  Hesperaster  arachnoides  sp.  nov. 

This  remarkably  interesting  genus  is  so  completely  intermediate  between 
Clypeaster  and  Arachnoides  that  it  prevents  the  segregation  of  the  latter  genus 
in  a family  or  even  a subfamily  of  its  own,  and  thus  necessitates  including  it  in 
the  family  Clypeastridae.  Hesperaster  has  the  form  and  general  appearance  of 
Clypeaster;  the  position  and  character  of  the  periproct,  the  internal  structure  of 
the  test,  and  the  pedicellariae  are  also  as  in  that  genus.  On  the  other  hand,  the 
small  oculogenital  madreporic  mass  with  only  4 genital  pores,  the  very  widely 
open  petals,  the  plated  peristome  and  the  excessively  flattened  lantern  are 
characteristic  of  Arachnoides.  The  genus  appears  to  contain  two  species  both 
from  the  coast  of  Western  Australia,  but  the  exact  status  and  relationship  of  the 
two  forms  cannot  be  satisfactorily  determined  until  more  and  better  material  is 
available. 

Hesperaster  arachnoides-  sp.  nov. 

Plate  27,  fig.  2 

Test  a somewhat  elongated  pentagon  with  each  of  the  five  parts  including 
an  interambulacrum  and  half  an  ambulacrum  on  each  side  thereof,  more  or  less 

* ecTTrepos  ==  western  aaTrjp=  a stur;  in  reference  to  Western  Australia  and  in  conformity  with 
Clypeaster. 

^arachnoides,  in  recognition  of  its  resemblance  to  the  genus  with  that  name. 
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convex  marginally  and  sharply  defined  on  each  side  by  a conspicuous  though 
shallow  inid-ambulaeral  groove;  where  this  groove  reaches  tlie  margin  there  is  a 
more  or  less  evident  shallow  notch.  Test  130  mm.  long,  121  mm.  wide  just  back 
of  apical  system,  and  17.5  mm.  high  a little  in  front  of  that  system.  Upper  sur- 
faee  rather  uniformly  arched  from  the  thin,  almost  flattened  margin;  oral  surface 
almost  perfectly  flat  the  peristome  being  but  little  depressed.  Apical  system 
65  mm.  from  anterior  margin;  center  of  peristome  GO  mm.  from  the  same  point. 

Petaloid  area  about  75  mm.  long  and  equally  wide,  for  the  five  petals  are 
surprisingly  similar  to  each  other  in  size  and  form,  though  the  posterior  pair  are  a 
trifle  curved  distally;  each  petal  is  35  mm.  long  and  23  mm.  wide  at  tip,  the  inter- 
poriferous  area  occupying  15  mm.;  poriferous  areas  become  very  narrow  and 
indistinct  proximally;  ridges  between  pore-pairs  crowded  with  a series  of  15-20 
minute  tubercles;  ociilogenital  madreporic  mass  searcely  3 mm.  across;  genital 
pores  4,  none  being  present  in  the  posterior  interambiilaerum. 

Periproct  pyriform,  S mm.  long  by  5.5  wide  at  the  rounded  distal  end, 
eovered  by  minute  spine-bearing  plates;  posterior  margin  of  periproct,  18  mm. 
from  test  margin.  Ambulacral  grooves  of  oral  surface  deep,  straight  and  eon- 
spicuous.  Peristome  circular,  9 mm.  in  diameter;  peristomal  meml)rane  covered 
with  numerous  crowded  small  plates  which  l)ear  no  tubercles  of  any  sort.  Lantern 
very  large  (58  mm.  across)  and  very  flat  (9  mm.  high);  three  of  the  jaws  have 
irregular  osseous  eoneretions,  apparenth^  pathological;  in  form  and  appearance 
the  lantern  is  very  much  like  that  of  Arachnoides;  auricles  2.5  mm.  high,  ex- 
panded to  nearly  2.5  mm.  across  at  tip,  the  two  of  a pair  are  6 mm.  apart  but 
only  3 mm.  separates  them  from  the  adjoining  pairs.  Interior  of  test  outside 
lantern,  practically  filled  with  calcareous  pillars  of  diverse  sizes,  as  in  Cl^q^easter. 

Test  densely  eovered  with  spines;  dorsally  these  are  miiiute  miliaries,  less 
than  a millimeter  long,  thickened  at  tip;  orally  there  are  numerous  slender,  more 
or  less  pointed  spines,  1.5-3  mm.  long,  as  well  as  many  miliaries;  the  longest 
spines  are  around  the  peristome  and  reach  a length  of  4 mm.  Pedicellariae  ver^^ 
few;  only  two  were  found;  these  were  tridentates  with  jaws  about  half  a milli- 
meter long,  in  form  closely  resembling  those  of  Chjpcasier  virescciis  Dod.  (See 
H.  L.  Clark,  1914,  pi.  123,  fig.  29.) 

Color  in  life  ^^grayish  light  brown  — quite  evidently  grayish;'’  the  dry 
specimen  has  the  test  distinctly  gray  but  the  spines,  especially  the  larger  ones, 
tend  to  be  yellow-brown. 

Holotype,  M.  C.  Z.  no.  7196,  dredged  in  10-12  fins,  between  Rottnest  Island 
and  Fremantle,  W.  A.,  October  19,  1929. 
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Besides  the  superb  holotype,  we  took  in  another  haul  of  the  dredge  at  prac- 
tically the  same  place  a young  individual,  measuring  31  mm.  long,  30  mm.  wide 
and  3.5  mm.  high.  There  are  no  genital  pores  and  the  poriferous  zones  tend  to 
converge  distally;  otherwise  the  specimen  is  surprisingly  like  the  adult,  save  in 
color;  the  upper  surface  has  a distinctly  purple  tinge,  while  the  oral  surface  is 
light  yellow  blotched  with  a darker  shade.  The  periproct  is  as  far  from  the 
margin,  relatively,  as  in  the  adult. 

Fragments  of  a bleached  test  of  what  is  e\ddently  this  same  clypeastroid 
were  given  to  me  by  Professor  E.  W.  Bennett.  They  were  found  at  Cape  Leeuwin, 
W.  A.,  in  January,  1930,  by  Mr.  D.  L.  Serventy.  The  test  must  have  been  some 
100  mm.  in  length  when  the  animal  was  living,  as  the  fragments  have  a radial 
measurement  of  about  50  mm. 


Hesperaster  crassus^  sp.  nov. 

Test  elliptical  in  outline  but  with  slight  notches  at  the  margin  in  each  am- 
bulacrum, at  the  tips  of  the  ambulaeral  grooves,  which  are  faint  or  wanting 
within  the  petals  but  are  distally  evident,  especially  in  the  posterior  ambulacra. 
Test  notably  stout,  the  coronal  plates  being  .75-1.00  nun.  thick  and  the  test 
margin  nearly  or  quite  3 mm.  Length  about  35  mm.  (posterior  margin  defective), 
width  rather  more  than  30,  height  8.  Upper  surface  uniformly  arched,  highest  at 
the  apical  system,  which  is  17  mm.  from  the  anterior  margin,  and  thus  central  in 
position.  Oral  surface  seriously  defective  but  it  was  nearly  flat  or  a trifle  concave 
and  the  peristome  was  at  its  center  and  scarcely  depressed.  Periproct  missing. 

Petaloid  area  about  18  mm.  long  by  17  mm.  wide;  petals  not  quite  alike; 
petals  I and  V are  8 mm.  long  hy  5 mm.  wide,  with  the  interporiferous  area  at  tip, 
3 mm.  across;  petals  II  and  IV  are  a trifle  longer  and  slightly  wider;  petal  III  is 
9 mm.  long  but  only  4.5  wide  with  the  interpoi’iferous  area  scarcely  3 mm.  even 
at  tip;  ridges  between  pore-pairs  with  only  4 or  5 tubercles;  oculogenital  madre- 
poric  mass,  2 nun.  in  diameter  with  4 large  genital  pores. 

Lower  surface  so  defective  nothing  can  be  said  of  the  periproct  but  half  the 
peristome  is  present,  showing  that  it  was  circular,  3 mm.  in  diameter  and  central 
in  position.  As  the  specimen  is  subfossil,  nothing  can  be  said  as  to  spines,  pedicel- 
lariae  or  color.  Enough  can  be  made  out  of  the  interior  to  indicate  separate 
auricles  and  numerous  vertical  pillars. 

*cra.ss us  = heavy,  solid,  in  reference  to  the  relatively  thick  margin  and  the  stout  appearance. 
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Holotypc,  Western  Australian  Museum,  no.  115-37,  taken  from  a ^^quarter- 
nary  deposit  near  salt  lake  on  Rottnest  Island,  W.  A/'  Loaned  by  ^Ir.  L.  Glauert 
of  the  Western  Australian  Museum. 


Comparison  of  this  specimen  with  the  young  individual  of  the  preceding 
species  shows  at  once  that  they  are  very  distinct  and  yet  are  congeneric.  The 
differences  in  form  and  stoutness  of  the  test,  in  genital  pores,  and  in  the  shape  of 
the  petals  are  conclusive.  The  fact  that  the  holotype  of  crassus  is  subfossil  does 
not  indicate  that  the  species  is  extinct.  All  of  the  other  echinoids  found  in  this 
deposit  are  recent  species  now  living  on  the  Western  Australian  coast  and  it  is 
quite  possible  that  further  dredging  will  bring  to  light  living  specimens  of  lies- 
peraster  crassus. 


Echinus  placenta  Linn^:,  1758.  Sys.  Nat.  ed.  X,  p.  GG6. 

Arachioidcs  placenta  Agassiz,  1841.  Mon.  Ech.,  Mon.  Scut.,  p.  94. 

This  species  is  very  common  at  Darwin,  occurring  at  all  suitable  beaches, 
but  no  specimens  of  large  size  were  seen.  The  largest  one  taken  was  found  at 
Quail  Island,  and  is  63  mm.  long  by  66  mm.  wide.  In  a series  from  Lindeman 
Island  on  the  Barrier  Reef  there  is  a nearly  circular  speeimen,  96  nun.  in  diameter, 
much  the  largest  example  of  placenta^  that  I have  seen  or  found  recorded  though 
Mortensen  has  reported  a much  larger  specimen  of  the  New  Zealand  species, 
zelandiae  (Mortensen,  1921,  p.  183). 


Fig.  35A.  Hesperaster  crassus  sp.  nov.  x 2. 


Arachnoides  placenta 
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At  West  Point,  Port  Darwin,  some  time  was  spent  watching  the  movements 
of  ^Vi’achnoides  while  the  tide  was  out.  The}^  were  abundant  in  the  very  fine 
somewhat  muddy  sand  there,  well  above  low  water  mark  but  only  where  the 
sand  was  wet.  The}^  wander  aimlessly  just  below  the  surface,  leaving  quite  a 
noticeable  trail,  approximately  the  width  of  the  animal.  They  do  not  travel  with 
any  relation  to  the  tide  fine  but  twist  and  turn  in  their  course,  even  crossing  and 
recrossing  their  own  trail.  The  most  active  move  2-3  feet  during  the  tide  in- 
terval but  most  indi\4duals  do  not  travel  that  far.  The  color  of  these  specimens 
was  uniformly  gray-purple,  most  of  the  purple  disappearing  in  dried  specimens. 

Captain  Bardwell  found  tliis  species  at  Augustus  and  Champagay  Islands 
and  sent  a dozen  fine  specimens,  60-75  mm.  in  diameter.  They  are  relatively 
heavy  individuals  and  their  color,  as  dried,  is  more  or  less  yellow-brown  with  a dis- 
tinctly greenish  cast.  They  thus  look  rather  different  from  the  gray  Quail  Island 
specimens  but  many  individuals  from  West  Point  approach  them  in  color. 

Altogether  there  are  128  specimens  at  hand  from  the  following  places: 
Queensland:  Great  Barrier  Reef,  Lindeman  Island,  sand  beach,  north  side. 

M.  Ward  leg.  et  don.  8 specimens. 

Northern  Territory:  Darwin,  West  Point,  June  25,  1929.  27  specimens,  small. 

Darwin,  Casuarina  Beach,  June,  1929.  76  specimens, 

young,  many  bare. 

Darwin,  Quail  Island,  July  7-9,  1929.  5 specimens. 
Western  Australia:  Augustus  and  Champagay  Islands,  October,  1933.  Beresford 

E.  Bardwell  leg.  12  specimens. 


Arachnoides  tenuis^  sp.  nov. 

Plate  27,  figs  3-4 

Test  48  mm.  long,  49  mm.  wide  and  only  5 mm.  high,  rather  dehcate;with 
very  thin  flat  margins;  test  highest  just  in  front  of  apical  system;  oral  surface 
flat  or  barely  concave.  Petals  concealed  by  the  dense  coat  of  spines  but  in  a bare 
test  of  the  same  size,  the  petaloid  area  is  25  mm.  in  diameter  and  the  approxi- 
mately equal  petals  are  about  10  mm.  long,  7.5  mm.  wide  at  tip,  with  interpori- 
ferous  area  there  5 mm.  across;  petal  III  is  distinctly  narrower  than  the  others. 
Ambulacral  furrows  are  conspicuous  from  margin,  well  into  petals.  Periproct  on 


^ ten2iis=8\endeT,  delicate,  in  reference  to  the  character  of  the  test  as  compared  to  A.  placenta. 
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the  dorsal  surface,  rounded  triangular,  about  1 mm.  in  diameter,  its  distal  margin 
a full  3 mm.  from  test  margin. 

Peristome  central  in  position,  about  1.5  mm.  in  diameter;  circle  of  surround- 
ing oral  plates  very  small  only  0 mm.  in  diameter.  Amlnilaeral  furrows  con- 
spicuous but  no  furrow  in  the  posterior  interambulacrum.  Only  1 pair  of  in- 
terambulacral  plates  on  oral  surface  of  test  at  margin  in  each  interradius,  as  a 
rule,  I)ut  in  some  interambiilacra  of  some  specimens,  a second  jilate  occurs  on  one 
side  of  the  area.  Spines  very  numerous  and  small;  tuberculation  of  test  cor- 
rcspondingl}^  fine.  No  pcdicellariae  detected.  Color  dark-brown  with  a purplish 
cast,  the  ambulacra  darker  than  the  inteiambulacra  both  above  and  below. 

Holotype,  M.  C.  Z.,  no.  7204,  from  sand  of  ^Vreck’'  bed  near  mouth  of 
Barred  Creek,  north  of  Broome,  W.  A.,  Sc])tember,  1929. 

The  dark  color  of  this  specimen  is  not  typical  but  all  of  the  few  living  adults 
taken,  show  a similar  contrast  in  color  between  aniliulacra  and  interambulacra; 
none  arc  as  dark  as  the  holotype.  The  difference  between  the  Arachnoides  of 
Broome  and  tliose  we  had  collected  at  Darwin  was  noted  with  the  first  bare  tests 
picked  up.  The  conspieiiously  supramarginal  perijiroet  and  the  much  more 
delicate  test  made  us  feel  sure  it  was  a different  species.  But  living  adult  speci- 
mens were  very  hard  to  find  and  specimens  of  Arachnoides  were  almost  never 
dredged.  At  some  places  the  dead  tests  are  very  abundant  and  there,  living  young 
individuals  (30  mm.  or  less  in  diameter)  were  sometimes  fairly  common,  but  being 
buried  in  mud  were  hard  to  detect.  At  Cowan  Creek,  southwest  from  Broome,  the 
dead  tests  occur  in  enormous  numbers;  for  a long  distance  eastward  from  the 
mouth  of  the  creek,  a bank  extends  near  tide-mark  which  is  a solid  mass  of  these 
tests,  nearly  all  of  moderate  or  small  size;  I calculated  there  were  more  than  fifty 
million  tests  in  that  one  area! 

It  is  interesting  to  note  that  this  western  Arachnoides  approaches  the  New 
Zealand  species  (zelaudiae)  in  several  particulars  but  differs  in  the  arrangement 
of  the  oral  intcrambulacral  plates;  the  very  small  oral  ring  is  also  a notable  dif- 
ference. From  placenlOj  lemiis  differs  markedly  in  the  position  of  the  periproct,  in 
the  absence  of  an  oral  groo\’e  in  interambulacrum  5,  in  the  very  small  oral  ring 
and  in  the  much  more  delicate  test. 

The  27  sjiecimens  of  tnniis  at  hand  were  taken  at  the  following  points: 
Western  Australia:  Broome,  Barred  Creek,  September,  1929.  1 fine  adult. 

Broome,  Entrance  Point,  August,  1929.  3 specimens;  good, 
bare  tests. 

Broome,  June,  1932,  3 specimens,  1 good  adult,  1 small 
bare  test,  1 very  young. 
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Between  Broome  and  Wallal,  dredged  in  8 fms.,  1930.  R,  A. 

Bourne  leg.  3 bare  tests.  Loan  from  Australian  Aluseum. 
Cowan  Creek,  September,  1929.  7 specimens,  young. 

Cowan  Creek,  September,  1929.  10  specimens,  bare  tests. 


LAGANIDAE 
Lagaxum  depressum 
Agassiz,  1841.  Mon.  Ech.,  ^lon.  Scut.,  p.  110. 

We  did  not  meet  with  this  species,  but  Mr.  Melbourne  Ward  has  sent  three 
superb  specimens  from  Lindeman  Island,  on  the  Barrier  Reef.  One,  63  mm.  long 
but  only  52  mm.  vade,  was  taken  “on  a reef,  north  side  of  island. ’’  The  others, 
56  X 51  and  68  x 62  mm.  were  found  “on  the  beach,  on  the  south  side  of  the 
island,  at  low  water. All  are  of  the  heavy,  thick-margined  type.  In  color,  they 
are  essentially  alike,  the  test  being  distinctl}"  gi’ay,  the  poriferous  areas  of  the 
petals  ver}'  dark,  almost  black  and  the  dense  coat  of  spines  whitish  or  pale 
yellowish. 

Laganum  lagan um 

Eekinodiseus  laganum  Leske,  1778.  Add.  ad  Klein.,  p.  140. 

Lagana  laganum  de  Blainwille,  1830.  Diet.  Sci.  Nat.,  60,  p.  1%. 

This  species  was  not  met  with  in  our  collecting  but  Mr.  Longman  loaned  me 
two  notable  specimens  belonging  to  the  Queensland  iMuseum.  Unfortunateh', 
they  have  no  locality  label  and  there  is  no  clue  as  to  where  they  were  taken,  but 
the}"  are  by  far  the  largest  specimens  as  yet  known  for  the  species,  and  hence 
should  be  put  on  record.  They  are  bare  tests  but  are  not  bleached  and  show  more 
or  less  clearly  the  dark  spots  so  often  seen  in  this  laganid.  They  measure  63  mm. 
long  by  63  wide,  8.5  mm.  high,  margin  7.5  mm.  thick;  and  65  x 62  mm.  with 
height  and  margin  as  in  its  fellow. 

Peronella  lesueuri 
Plate  15,  fig.  3 

Laganum  lesueuri  Agassiz,  1841.  Mon.  Ech.,  Mon.  Scut.,  p.  110. 

Peronella  lesueuri  A.  Agassiz,  1872.  Rev.  Ech.,  pt.  1,  p.  148. 

This  is  a very  common  laganid  on  the  Austrahan  coast  ranging  from  south- 
ern Queensland,  northward  and  westward  to  Darwin  and  Broome,  and  thence 
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southward  to  Fremantle  and  oven  to  Albany  (see  Doderlein,  1914,  p.  490).  Only 
fragments  were  found  in  the  region  of  Darwin,  but  at  Broome,  lesuenri  is  very 
frequently  taken  when  dredging.  We  did  not  find  it  along  shore.  The  specimens 
at  hand  range  in  size  from  11  x 10  mm.  to  157  x 136.  In  life  the  color  is  quite 
distinctive  ranging  from  old  rose  to  Indian  red;  unfortunately  the  color  is  fuga- 
cious and  is  seldom  retained  in  anj^  considerable  amount  even  by  carefully 
dried  material;  such  specimens  are  commonly  brown  or  yellowish  of  some  shade. 
Genital  pores  are  late  in  appearing  and  may  still  be  wanting  even  in  specimens 
exceeding  60  mm.  in  length.  There  is  so  much  diversity  in  the  form  of  the  test 
that  I quite  agree  with  Mortensen  (1918,  p.  14)  regarding  the  worthlessness  of  m}^ 
supposed  species,  PcroncUa  aphnostina  (1914,  p.  167);  it  is  merely  an  extreme 
variant. 

Among  the  subfossil  echinoid  fragments  collected  b}^  Mr.  Glauert  at  the 
salt  lake  on  Rottnest  Island  are  a number  which  undoubtedly  represent  this 
species.  /Vs  it  lives  in  considerable  numbers  in  the  channel  between  Rottnest  and 
Fremantle,  this  occurrence  as  a subfossil  in  the  vicinity  is  quite  natural. 

Aside  from  fragments,  there  are  41  specimens  of  lesneuri  at  liand: 
Queensland:  Great  Barrier  Reef,  Lindeman  Island,  1934.  M.  Ward  leg.  et  don. 
4 specimens,  young. 

Northern  Territoiy : Darwin,  Quail  Island,  July  7~9,  1929.  Fragments  picked  up 

on  beach. 

Western  Australia:  Augustus  and  Champagay  Islands,  October,  1933.  Beres- 

ford  E.  Bardwell  leg.  4 specimens. 

Broome,  Pearl  Shoal,  September  12-14,  1929.  3 specimens, 
half-grown. 

Broome,  various  places  in  Roebuck  Ba}^  or  \icinity,  June, 
1932.  15  specimens,  adult,  young  and  very  young. 
Fremantle,  near  Garden  Island,  3-5  fms.,  October,  1929. 

10  specimens,  adult  and  young,  4 bare. 

Rottnest  Island,  salt  lake.  Quaternary  deposits.  L.  Glauert 
leg.  Fragments. 

Peroxella  orbicularis 

Echinodiscus  orbicvlaris  Leske,  177S.  Add.  ad  Klein,  p.  144. 

Peronella  orbicidaris  A.  Agassiz,  1872.  Rev.  Ech.  pt.  1,  p.  149. 

This  species  is  also  common  on  the  tropical  coasts  of  Australia  and  its  bare 
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tests  are  continually  washed  up  on  the  beaches.  Living  specimens  are  seen  less 
frequently  but  we  dredged  many  at  Broome.  The  nearly  circular  ambitus, 
presence  of  genital  pores  e^^en  in  specimens  10  mm.  long,  and  the  short,  wide, 
pointed  petals  distinguish  orbicularis  from  small  specimens  of  lesueuri  quite 
readil3^  The  largest  specimen  in  the  present  series  is  37  x 35  mm.  but  very  few 
are  over  30  mm.  long.  The  li^5ng  specimens  show  considerable  diversity  of  color 
but  the  test  is  commonl}-  more  or  less  rosy  red.  If  the  spines  are  white  or  colorless, 
the  whole  animal  is  rose-red  or  pink  but  if  the  spines  are  brown  of  some  shade  the 
red  ma}"  be  more  or  less  masked.  Dried  specimens  are  commonly  yellow-brown, 
purplish-brown,  green,  greenish-yellow  or  reddish  of  some  shade,  sometimes  a 
very  distinct  rose-red.  \"ery  small  speciinens  are  usuall}^  pale  yellow  or  white. 

The  69  specimens  at  hand  are  from  the  following  places: 

Northern  Territory:  Darwin,  Quail  Island  Beach,  July  7-9,  1929.  16  speci- 

mens, bare  tests. 

Western  Australia:  Augustus  Island,  October,  1933.  Beresford  E.  Bardwell  leg. 

3 specimens,  adult. 

Broome,  August,  1929.  2 specimens,  young. 

Broome,  June,  1932.  25  specimens,  adult  and  }^oung. 

Broome,  June,  1932.  18  specimens,  adult  and  young,  bare 
tests. 

Between  Broome  and  Wallal,  1930.  R.  A.  Bourne  leg.  4 
specimens,  young.  Loan  from  Australian  Museum. 

Shark  Bay.  1 specimen,  bare  test.  Loan  from  Western 
Australian  Museum. 

Peronella  peronii 

Laganum  peronii  Agassiz,  1841.  Mon.  Scut.,  p.  123. 

Lagamtm  (Peronella)  peroym  Gray,  1855.  Cat.  Rcc.  Ech.  Irreg.,  p.  13. 

Only  2 specimens  of  this  laganid  are  at  hand.  The  smaller  which  was 
dredged  by  Professor  T.  T.  Fljmn  in  40-80  fms.  off  Schouten  Island,  Tasmania, 
is  remarkable  for  the  diversit}"  of  its  genital  pores.  Unfortunately,  it  is  a some- 
what water-worn  dead  test,  only  21  x 20  mm.,  and  it  is  not  possible  to  make  sure 
whether  the  apparent  genital  pores  are  really  such;  in  interambulacrum  1 is  a 
very  minute  pore  about  3 mm.  from  apex  of  test;  in  2,  is  a ver}^  large  pore  close 
beside  petal  III  and  a little  more  than  3 mm.  from  apex;  it  is  probable  that  this 
pore  which  is  .60  mm.  in  diameter  has  been  artificially  enlarged;  in  area  3,  no 
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genital  pore  can  be  detected;  in  area  4 also,  there  is  no  pore  but  in  petal  IV,  almost 
5 mm.  from  apex  and  just  inside  the  posterior  poriferous  area  there  is  a very 
definite  pore;  finally  in  area  5,  wliich  of  course  should  have  no  pore,  is  a conspicu- 
ous pore  4,5  mm.  from  the  apex. 

The  larger  specimen  is  also  a bare  test,  not  water-worn  and  dark  brown  in 
color;  the  4 genital  pores  arc  normal,  6-7  mm.  from  the  apex.  But  the  specimen 
is  notable  as  the  largest  yet  recorded,  45  x 43  mm. — just  a trifle  larger  than  one 
in  the  British  Museum.  It  belongs  to  the  Queensland  Museum  but  is  from  an 
unknown  loeahty. 


Peronella  tuberculata 

Mortensen,  1918.  K.  Svenska  Vet.-Akad.  Handl.,  58,  no.  9,  p.  16. 

This  species  was  described  from  single  not  very  finely  preserved  specimen^^ 
collected  on  the  beach  at  Broome.  It  proves  to  be  a very  common  ^^sand-shilling’^ 
in  that  region  and  is  often  taken  along  the  beach  or  dredged  in  shallow  water. 
Whether  it  actuall}^  occurs  at  the  same  spots  as  orbicularis^  I am  not  certain,  but 
they  were  sometimes  taken  in  the  same  dredge  haul.  Adult  sjiecimens  of  the  two 
species  are  readily  distinguished  by  the  shape  of  the  petals  and  by  the  much  more 
evident  oral  ambulaeral  grooves  in  iuherculaia.  It  should  be  noted,  however, 
that  some  specimens  of  orbicularis  show  very  e\ddent  ambulaeral  grooves  extend- 
ing outward  from  the  mouth.  The  glassy  tubercles  of  tuberculata  are  also  a 
noticeable  feature  in  large  specimens  and  the  coloration  of  the  two  species  is 
different.  Mortensen  makes  no  reference  to  the  color  of  his  type  specimen  but  in 
life  tuberculata  is  purjilish-gray  with  the  poriferous  area  of  the  petals  distinctly 
darker;  the  lower  surface  has  more  evidence  of  purple  than  the  upper;  some 
specimens  were  distinetty  brown,  almost  fawn-color  but  it  is  not  impossible  that 
these  were  already  dead  when  dredged.  In  alcohol,  these  laganids,  like  other 
clypeastroids,  turn  a bright  grass  green;  in  formalin,  or  Elpsom  salts  or  even  in 
simple  fresh  water,  they  turn  green  usually  of  a somewhat  darker  shade.  There 
is  no  hint  of  red  of  any  shade  in  the  living  animals.  Dried  specimens  show  great 
diversity  of  color  according  to  the  amount  of  green  retained;  a few  specimens  re- 
tain the  green  especially  on  the  poriferous  areas  conspicuously  but  generally  it  is 
evident  only  as  a greenish-yellow  tint  retained  by  the  spines,  not  often  by  the 
test,  which  ranges  from  light  fawn-color  to  rather  dark  brown.  Young  individuals 
(under  20  mm.)  are  very  light  yellowish  or  cream  color  and  preservation  affects 
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their  color  but  little.  Of  course,  very  3^oung  specimens  cannot  always  be  dis- 
tinguished from  young  orbicularis ^ but  the  latter  show  genital  pores  much  earlier 
than  young  tubcrcidata. 

The  form  of  the  test  in  tuberculaia  shows  as  great  diversity  as  the  color  of 
dried  specimens.  The  holot^^pe  was  43  x 41  mm.,  the  width  being  thus  95%  of 
the  length;  the  ambitus  was  rounded  decagonal  or  almost  circular.  The  present 
series  shows  that  the  majoritj^  of  adults  are  not  often  so  nearl}^  circular;  the  width 
of  the  test  is  generally  about  .90  of  the  length  and  the  ambitus  is  correspondingly 
elliptical.  But  there  are  some  individuals  markedl}"  longer  than  wide  (44  x 37 
mm.  or  even  31  x 24)  and  these  tend  to  be  rounded  pentagonal  in  form.  At  the 
other  extreme  are  those  in  which  the  breadth  eciuals  the  length  (42  x 42)  or  nearly 
so  and  these  are  usually  quite  evidently  rounded  decagonal. 

All  of  the  136  specimens  at  hand  were  collected  in  Roebuck  Bay  or  south- 
westward  therefrom  as  far  as  Lagrange  Bay.  They  range  in  size  from  5.5  x 4.5 
to  46  X 44  mm. 


FIBULARIIDAE 
Fibularia  volva 
Agassiz  and  Desor,  1S47.  Ann.  Sci.  Nat.  (3)  7,  p.  142. 

It  is  not  surprising  that  tliis  little  Echinoid  proved  to  be  by  no  means  rare 
in  the  \4cinity  of  Broome,  for  it  has  long  been  known  from  northern  Australia,  as 
well  as  from  various  points  on  other  coasts  of  the  Indian  Ocean.  But  the  bare 
tests  are  much  more  common  than  the  living  animal  and  only  two  of  the  speci- 
mens at  hand  are  covered  with  spines.  These  agree  well  with  the  one  from  Cape 
Jaubert  described  by  Mortensen  (1918,  p.  IS).  They  are  about  8 mm.  long,  6 
mm.  broad  and  5-6  mm.  high;  one  is  a pale  cream  color  with  20  radiating  lines 
of  a darker  shade;  there  are  two  such  lines  in  each  ambulacrum  and  two  in  each 
interambulacrum.  These  lines  are  regarded  by  Alortensen  as  made  up  of  tube- 
feet  but  I cannot  satisfy  myself  on  this  point.  The  larger  specimen  is  a jTllowish 
cream  color  with  the  radiating  lines  bright  yellow.  In  life  both  of  these  specimens 
were  pale  brown.  The  smallest  of  the  bare  tests  is  3.25  x 2.5  x 1.6  mm. ; the  largest 
is  10  X 8 X 6 mm.  All  the  specimens  examined  have  8-10  or  possibly  more  madre- 
poric  pores;  as  the  same  is  true  of  a Red  Sea  specimen,  I am  inclined  to  agree  with 
Mortensen  that  this  is  a valid  specific  character. 

Besides  the  6 specimens  at  hand  from  5-7  fms.  of  water  near  Broome,  there 
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is  a typical  bare  test  from  ^^Middleton  Beach,  near  Albany,  January,  1929,  col- 
lected by  Master  IMiles  Clark.”  This  specimen  measures  8.5  x 5 mm.  and  is 
somewhat  water-worn.  It  was  given  to  me  by  Professor  E.  W.  Bennett.  The 
occurrence  of  this  species  so  far  south  as  Albany  is  quite  surprising. 


Echinocyamus  planissimus^  sp.  nov. 

Plate  27,  figs.  5~8 

Test  of  diverse  form  but  always  very  flat,  though  the  distal  part  of  the  whole 
petaloid  area  is  sunken  a trifle  below  the  slightly  thickened  margin  of  the  test; 
apical  system  central  and  slightly  elevated.  There  is  thus  a noticeable  resem- 
blance in  test  form  to  Clypeosicr  retienlatns. 

Holotype,  7 mm.  long,  6 mm.  wide  and  about  1.5  mm.  thick;  largest  bare 
test  (PI.  27,  figs.  5 and  G),  8 mm.  long,  7.25  mm.  wide,  1.5  mm.  high,  the  petaloid 
area  eonspieiious,  5 mm.  long  by  4.5  mm.  wide.  Small  specimens  are  narrower 
and  more  elongated  (PI.  27,  figs.  7 and  8),  the  extreme  being  one  which  is  5.5 
mm.  long,  4 mm.  wide  at  posterior  end  of  petaloid  area  and  at  anterior  end  only 
3 mm.  In  the  largest  bare  test,  petals  I and  V have  7 or  8 pore-pairs  in  each  of 
the  poriferous  areas  which  are  2 mm.  long  and  markedl}"  converging;  petals  II 
and  IV  are  distinctly  shoiter,  with  only  G or  7 pore-pairs  on  each  side  and  the 
blunt  tip  is  nearly  closed;  petal  III  has  distinctly  curved  poriferous  areas  with 
8 or  9 pore-pairs;  the  petal  is  widest  near  the  middle  but  is  broadly  oj)en  at  tip. 
Genital  pores  4,  larger  than  the  j)etal  pores;  madreporic  pores  about  7.  Test 
elosely  tuberculated,  the  primary  tubercles  small,  about  equal  to  the  petal  pores. 

Oral  surface  distinctly  concave,  with  the  mouth  quite  sunken,  posterior  to 
the  eenter;  diameter  of  peristome  is  about  1 mm.  Periproct  not  half  so  large  as 
peristome,  distant  about  its  own  width  from  margin  of  test,  and  more  than  twice 
that  distance  from  margin  of  peristome.  A prolonged  search  discovered  only  a 
single  pedicellaria ; a tridentate  with  valves  .10  mm.  long  occurred  on  the  peri- 
proct.— Color  in  life  pale  brown,  which  preservation  and  drying  change  into  a 
yellow-brown,  the  interambulacra  being  e\  idently  lighter  and  more  yellow  than 
the  ill-defined  ambulaeral  areas;  orally  this  is  more  evident  than  dorsally  and 
near  the  peristome  the  greenish  tint  of  the  ambulacra  is  very  evident  in  the  dry 
holotj^pe.  The  bare  tests  are,  as  usual,  more  or  less  nearly  white. 


^planissirnus  = most  flat,  in  reference  to  its  extreme  flatness. 
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Holotype,  M.  C.  Z.,  no.  7234,  from  Pearl  Shoal,  Broome,  W.  A.,  5-7  fms., 
broken  shell  bottom.  September  26,  1929. 

The  holotype  was  the  only  li\4ng  specimen  secured  but  6 bare  tests  were 
taken  on  Pearl  Shoal  during  September.  In  1932,  only  2 small  bare  tests  of  Echino- 
cyamus  were  taken  during  the  month  of  dredging.  Probably  the  species  is  not  so 
rare  as  this  record  indicates;  its  small  size  permits  its  being  washed  out  through 
the  meshes  of  the  dredge  net  as  the  latter  is  drawn  to  the  surface. 

This  species  resembles  E.  platytatus  in  form  but  the  dorsal  surface  is  flatter 
and  the  petals  and  petaloid  area  are  quite  different.  There  is  some  resemblance  in 
these  latter  respects  to  provecius  but  the  general  shape  of  the  test  and  the  position 
of  the  periproct  prevent  any  confusion. 

Echinocyamus  provectus 

DE  Meijere,  1903.  Tijdschr.  Nederland  Dierk.  Ver.,  ser.  2,  8,  p.  6. 

iVmong  the  specimens  given  to  me  at  Hobart  hy  Professor  T.  T.  Fhmn  is  the 
bare  test,  now  badly  broken,  of  an  Echinoc^^amus  which  he  himself  dredged  in 
40-50  fms.,  off  Sehouten  Island,  southeastern  Tasmania.  Before  critical  study 
the  test  measured  7 mm.  long,  6 mm.  wide  and  a little  more  than  2 mm.  high.  The 
anterior  end  was  rounded,  the  posterior  truncate.  The  height  of  the  test  led  to  the 
opinion  that  the  specimen  represented  a species  of  Fibulaila  Init  finally  the  test 
was  opened  and  it  was  demonstrated  that  it  is  an  Echinocyamus.  Comparison 
with  specimens  of  E.  provectus  from  41-50  fms.,  off  Cape  Three  Points,  New 
South  Wales,  leaves  no  doubt  this  test  should  be  referred  to  the  same  species,  the 
range  of  which  is  thus  extended  far  to  the  southward.  As  the  original  specimens 
were  taken  in  the  East  Indies,  it  is  not  unlikely  that  comparison  of  adequate 
material  from  southeastern  Australia  with  East  Indian  specimens  would  reveal 
differences  at  present  unrecognized. 


SCUTELLID.VE 

EcHINODISCUS  AURITUS 
Leske,  1778.  Add.  ad  Klein,  p.  138. 

It  was  a real  surprise  to  find  this  species  at  Broome,  as  it  has  not  hitherto 
been  known  from  the  Australian  coast.  The  only  adult  specimen  taken  was  found 
at  extremely  low  tide,  on  September  23,  1929.  It  lay  just  below  the  surface  of  the 


424 


memoir:  museum  of  comparative  zoology 


sand  near  the  far  end  of  the  jetty.  The  color  in  life  was  deep  yellow-l)rown  but  in 
the  dry  specimen  there  is  an  e\ddeiit  purple  tint.  The  specimen  measures  13S  x 
134  mm. 

Earlier  in  the  month,  a bare  test  was  found  on  the  shore  at  Cosvan  Creek, 
Lagrange  Bay,  and  two  small  specimens  (32  x 31  and  So  x 82  mm.)  were  dredged 
outside  the  bay,  but  in  the  same  region.  These  ^Tiling  specimens  were  distinctly 
red-violet  and  on  di'^dng  retained  (and  still  show)  this  bright  color;  close  exam- 
ination of  the  larger  specimen  showed,  however,  tliat  the  spines  turned  green 
while  the  test  itself  underwent  no  essential  change;  the  green  color  has,  however, 
largely  faded  away. 

In  1932,  5 specimens  were  dredged  along  the  coast  south  of  Broome.  Of  these, 
2 are  very  small  (8x8  and  11x11.5  mm.)  and  bright  red-violet  in  color;  the 
larger  shows  two  ver}^  shallow  posterior  notches,  indicating  the  position  of  the 
marginal  slits,  but  in  the  smaller  specimen,  the  posterior  margin  is  not  e\’en 
notclied.  The  three  larger  specimens  are  about  120  mm.  long  but  still  retain,  to  a 
greater  or  less  extent,  tlie  bright  \4olet  color,  at  least  so  far  as  the  test  is  concerned. 
All  three  of  these  specimens  were  badly  damaged  in  the  collecting.  Apparently 
the  animal  lies  so  near  the  surface  of  the  muddy  sand  that  the  dredge  bar  breaks 
through  the  test  before  the  animal  is  dislodged  from  the  sand. 


ECHINONEINAE 
Echinoneus  cyclostomus 
Leskl,  1778.  Add.  ad  Klein,  p.  109. 

This  tropicopolitan  echinoid  is  common  at  Neds  Beach,  Lord  Howe  Island, 
where  it  lives  in  the  sand  under  stones  (often  more  or  less  imbedded  in  coralline 
algae)  between  tide  maiLs.  We  secured  a fine  series  of  specimens  of  whieli  38  are 
at  hand.  They  show  extraordinary  diversity"  of  form  and  many  are  markedly 
deformed,  suggesting  that  they  move  little  or  not  at  all  after  onee  settling  down 
under  the  rock  or  among  tlie  rocks  where  they  live,  and  that  the  pressure  of  the 
rock  has  prevented  normal  symmetrical  development.  One  striking  deformity 
does  not  lend  itself  to  so  simple  a solution;  the  test  is  3G  mm.  long,  29  mm.  wide 
and  15  mm.  high,  with  an  elliptical  ambitus  which  is  only  sliglitlj"  asymmetrical, 
but  the  apical  system  is  sunken  in  a sharply  funnel-shaped  pit  6 mm.  deep.  The 
most  elongated  specimen  is  32  mm.  long  by  only  22  mm.  wide,  while  the  other 
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extreme  is  represented  by  a very  symmetrical  specimen  29  x 26  mm.  The  smallest 
specimen  is  17.5  x 13  mm.  while  the  largest  is  44  x 30  x 10;  this  specimen  when 
living  was  45  x 38  x 20  mm.  A specimen  2 mm.  shorter  than  this  one  is  a milli- 
meter wider  and  4 mm.  higher.  As  these  specimens  equal  in  size  the  largest  one 
hitherto  known  (in  the  British  IMuseum  and  labelled  as  from  the  West  Indies), 
it  would  seem  that  conditions  at  Lord  Howe  ai'e  very  favorable  for  Eehinoneus. 
In  life  the  color  is  a rich  brown-red  or  a lighter  shade  of  brown.  The  dried  speci- 
mens show  coiLsiderable  diversity  ranging  from  a pale  }Tllow-brown  to  deep 
red-brown. 

A specimen  much  larger  than  any  of  these  from  Lord  Howe  has  been  most 
generously  presented  to  the  Museum  of  Comparative  Zoology  by  the  Australian 
IMuseum,  and  deserves  a special  paragraph.  It  was  one  of  three  large  specimens 
taken  by  ]\Ir.  Melbourne  Ward,  in  July,  1929,  at  Xor'west  Islet,  Capricorn  Group, 
Queensland.  It  is  an  unusual  blackish-brown  in  color  and  is  quite  deformed, 
apparently  by  long  continued  pressure  on  the  upper  half  of  intei-ambulacrum  2. 
But  it  is  51  mm.  long,  43  mm.  wide  and  29  mm.  high.  Seen  from  the  oral  side,  the 
ambitus  is  not  noticeabl}''  asymmetrical  but  is  oval  with  the  anterior  end  the 
narrower  and  the  posterior  end  almost  truncate.  This  gift  was  accompanied  by 
the  magnanimous  note:  ^'No  better  repository  than  your  Museum.’’ 


NUCLEOLITIDAE 
Apatopygus  occidentalism 
Plate  28,  figs.  1-3 

Test  rather  low,  17  mm.  long,  13  mm.  wide,  and  7 mm.  high.  Abaetinal  sys- 
tem very  small,  less  than  6 mm.  from  anterior  end  of  test,  about  1 mm.  long, 
scarcely  as  much  in  width,  with  very  few  (possibly  10),  minute  madreporic  pores 
and  4 large  genital  pores  placed  close  together,  the  posterior  pores  distinctly 
larger  and  slightly  farther  apart  than  the  anterioi-. 

Pctaloid  area  large,  occupjdng  most  of  the  upper  surface  of  test;  petals  I and 
V long,  about  9 mm.,  the  poriferous  areas,  each  with  about  24  pore-pairs,  diverg- 
ing but  Little  except  at  the  very  beginning,  nearly  equal  or  the  anterior  a trifle 
longer;  petals  II  and  IV  much  shorter,  about  5.5  mm.,  with  18  or  19  pore-pairs  in 

' occidenialis  =o(  the  west,  in  reference  to  the  region  inhabited  by  this  species,  in  contrast  to  the  range 
of  the  only  other  member  of  the  genus,  A.  recens  of  New  Zealand. 
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each  of  the  poriferous  areas,  which  are  nearly  equal  or  the  posterior  a trifle  longer; 
petal  III  similar  to  II  and  IV  in  size,  and  form,  and  in  number  of  pore-pairs. 
Tuberculation  of  test  close  and  uniform,  the  primary  tubercles  occurring  about  9 
to  a square  millimeter;  there  are  at  least  2 fairly  complete  series  within  each  petal. 

Periproct  rather  small,  about  2 mm.  wide  and  little  more  than  2.5  inm.  long; 
it  occupies  a sloping  position  on  the  oblique  wall  of  the  anterior  end  of  the  dorsal 
furrow;  its  posterior  margin  is  about  2 mm.  from  the  end  of  the  test. 


Fig.  36.  Apatopygus  occidentalis.  Inner  view  of  valve  of  globiferous  pedieellaria.  x 300. 


Oral  surface  of  test  markedly  sunken  in  an  indefinite  longitudinal  depression, 
3-4  mm.  wide  near  mouth  but  broadening  out  and  fading  away  posteriorly; 
anteriorly  it  extends  to  within  about  2 mm.  of  the  test  margin.  Peristome  deeply 
sunken,  almost  circular,  alwiit  2 mm.  in  diameter.  Spines  longest  about  the  peri- 
stome, shortest  in  the  l^ottom  of  the  dorsal  furrow,  similar  to  those  of  A.  recens, 
Pedicellariae  of  at  least  two  kinds  occur,  ophicephalous  and  globiferous;  no  tri- 
dentates  were  detected;  the  ophicephalous  are  not  essentially  different  from  those 
of  .4.  recens  but  the  globiferous  (fig.  36)  arc  distinctive;  in  size,  form,  and  con- 
spicuous appearance,  these  pedicellariae  resemble  those  of  recens  but  the  valves 
terminate  in  2 very  large  lateral  teeth  with  onl}"  2 smaller  teeth  between  them. 

Color  in  life,  cream-color  with  conspicuous  heads  of  globiferous  pedicellariae, 
blackish-brown;  on  preservation  a distinct  green  color  appeared  in  the  spines  but 
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the  dry  specimen  shows  scarcely  a tinge  of  green;  the  test  is  nearly  white,  the 
spines  brownish-yellow,  the  globiferous  iiedicellariae  a darker  dull  brown. 

Holotype,  M.  C.  Z.,  no.  724G,  dredged  in  about  10  fms.  between  Rottnest 
Island  and  Fremantle,  October  19,  1929. 

The  taking  of  this  specimen  was  one  of  the  most  extraordinaiy  incidents  of 
dredging  in  my  experience.  Returning  from  Rottnest  to  Fremantle,  we  made 
four  hauls  of  the  dredge  but,  probably  due  to  the  speed  of  the  boat,  the  net  was 
on  the  bottom  apparently  but  little.  In  the  first  haul,  there  was  only  a single 
sea-star  but  that  was  a new  species  of  Archaster  previously  taken  at  Broome  and 
not  expected  near  Fremantle;  the  second  haul  yielded  a single  small  specimen  of 
the  new  clypeastroid,  Hcsperaster  arochnoidcs;  the  third  haul  brought  up  a single 
specimen  also,  but  that  was  the  fine  adult  Hesperaster  which  is  the  holotype  of 
the  species  mentioned;  finally  the  last  liaul  seemed  to  result  in  nothing  but  an 
empty  net.  As  it  was  getting  late,  we  hastened  onward  to  Fremantle.  Regretful 
at  the  small  return  for  our  eft'orts,  I began  looking  the  net  over  very  carefully, 
hoping  some  brittle-stars  might  have  been  entangled  in  the  meshes.  I found  none, 
but  to  my  surprise  and  delight  I found  caught  between  the  net  and  the  frame  of 
the  dredge,  the  little  nucleolitid  which  proved  the  occurrence  of  an  undescribed 
Apatopygus  in  Western  Australian  waters.  Of  course,  the  little  specimen  from 
off  Bunbury,  in  22  fms.,  which  I discussed  in  192(8  fp.  479)  under  the  name  A. 
reccns  (Milne-Edwards)  is  really  occidentalis;  the  form  of  the  test  and  the  globi- 
ferous pedicellariae  prove  that  beyond  question. 

Thanks  to  the  kindness  of  my  good  friend,  Dr.  Mortensen,  a specimen  of 
A.  rccens  from  New  Zealand,  just  17  mm.  long  is  at  hand  for  comparison  with  the 
holotype  of  the  Western  Australian  species.  The  difTerence  in  the  shape  of  the 
test  is  striking,  the  New  Zealand  specimen  being  almost  15  mm.  wide,  with  a 
periproct  4.5  mm.  long  and  3 mm.  wide;  the  lower  surface  is  depressed  around 
the  peristome  but  not  in  the  way  it  is  in  occidcnialis  and  the  peristome  itself  is 
wider  than  long,  not  circular.  A sur])rising  feature  is  the  absence  of  genital  pores, 
which  are  very  prominent  in  the  western  species;  perhaps  this  indicates  that 
occidcnialis  is  a smaller  form  and  never  attains  to  the  size  of  rcccns.  The  abactinal 
system  is  much  larger  in  the  New  Zealand  species  and  there  are  many  more 
madreporic  pores.  The  petals  are  conspicuously  longer  in  occidentalism  with  more 
pore-pairs,  and  the  tuberculation  of  the  test  is  much  closer  and  more  uniform. 
The  difference  in  the  globiferous  pedicellariae  has  already  been  mentioned  but 
if  these  disappear  in  adult  specimens  as  they  seem  to  often  in  rcccnSy  the  character 
is  not  very  useful  to  the  taxonomist  and  of  course  it  is  worthless  when  only  bare 
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tests  are  in  hand.  Very  likely  some  of  the  difi’erences  between  the  two  specimens 
compared  above  will  prove  to  be  inconstant,  V)ut  there  is  no  doubt  of  their  being 
distinct  species. 

The  discovery  of  this  genus  off  Bunbuiy  by  Dr.  ^^erco  many  years  ago  (see 
Clark,  1028,  p.  479)  was  a most  interesting  addition  to  the  Recent  fauna  of 
Australia,  since  it  had  been  reported  from  the  Tertiary  rocks  of  that  continent 
long  before.  This  additional  specimen  from  Fremantle  is  of  particular  importance 
as  showing  that  the  living  species  of  Western  Australia  is  not  only  cpiite  different 
from  the  Tertiary  species  but  from  the  Recent  species  of  New  Zealand. 


CASSIDULIDAE 
Echinolampas  ovata 

Kchinanthus  ovatus  Leske,  1778.  Add.  ad  Klein,  p.  127. 

Echinolampas  ovata  Doderlein,  1906.  “Valdivia’'  Eeh.,  p.  240. 

As  this  species  has  long  been  known  from  Western  iVustralia,  it  is  not  sur- 
prising that  we  occasionally  took  specimens  in  the  vicinity  of  Broome,  but  bare 
tests  or  fragments  thereof  were  more  common  than  living  specimens.  The  series 
at  hand  ranges  from  a very  young  specimen,  living  when  taken,  13  x 10  x 7 mm. 
to  the  bare  dead  test  of  an  adult,  67  x 56  x 34  mm.  None  of  them  are  notable 
in  any  way.  In  life  the  color  ranged  from  a very  light  wood  brown  in  the  smallest 
specimen  to  a very  deep  chestnut  brown  or  dark  yellowish-brown  in  the  adults. 
The  dried  specimens  have  undergone  little  change  but  are  not  so  dark  colored  as 
in  life  and  some  have  a distinctly  reddish-brown  tinge. 

The  14  specimens  before  me  were  taken  at  the  following  places: 

Western  Australia:  Augustus  Island,  October,  1933.  Beresford  E.  Bardwell  leg. 

4 specimens,  2 bare. 

I^roome,  Pearl  Shoal,  5-7  fms.,  September,  1929.  2 spec- 
mens,  1 very  young,  1 a large  bare  test. 

Broome,  near  Lagrange  Bay,  September,  1929.  2 specimens. 
Broome.  Beresford  E.  Bardwell  leg.  et  don.  1 fine  adult. 
Broome,  1930.  R.  A.  Bourne  leg.  1 small  adult.  Loan  from 
Australian  Museum. 

Broome,  June,  1932.  4 specimens,  1 adult,  2 young  and 
1 bare  test. 
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PALAEOPNEUSTIDAE 
Archaeopneustes  niasicus 

Palacopnciisics  niasieus  Doderlein,  1900.  Chun’s  Aus.  Tief.  Welt.,  p.  3G0. 

Archaeopneustes  niasieus  Koehler,  1914a.  Ech.  Indian  Mus.:  Spat.,  p.  54. 

The  discovery  of  this  remarkable  sea-urchin  off  soutlieastern  Australia  is 
not  only  an  interesting  addition  to  the  fauna  of  that  continent  but  emphasizes 
anew  how  much  we  still  have  to  learn  about  the  echinoderms  of  the  surrounding 
seas. 

The  two  specimens  at  hand  were  taken  b}^  a trawler  in  70  fms.  off  Cape 
Everard,  ^4ctoria,  and  were  loaned  to  me  by  the  Australian  Museum.  As  there 
is  a fine  cotype  of  Doderlein^s  in  the  M.  C.  Z.,  there  has  been  no  difficulty  in 
satisfying  myself  that  these  Australian  specimens  are  really  identical  with  those 
taken  by  the  “Valdivia/^  for  they  measure  142  x 110  x 71  mm.  and  147  x 116  x 
79  mm.  The  primary  spines  are  correspondingly  stouter  but  unfortunately  most 
of  them  are  missing  or  broken ; the  only  complete  one  is  25  mm.  long  and  1.5  mm. 
in  diameter  at  the  base.  The  dry  specimens  are  deep  brown  witli  a very  evident 
purple  tint  on  the  oral  surface.  The  larger  spines  are  dirty  wliitish,  the  smaller, 
almost  translucent. 

The  failure  of  the  ^‘Siboga'^  to  take  even  one  specimen  of  Archaeopneustes 
in  all  her  East  Indian  dredging,  and  the  similar  failure  of  the  “Endeavour'^  to 
take  a specimen  in  all  her  collecting  off  southeastern  Australia  suggest  that  this 
spatangoid  is  both  rare  and  local. 


HEMIASTERIDAE 
Protenaster  australis 

Desoria  australis  Gray,  1851a.  Ann.  Mag.  Nat.  Hist.  (2)  7,  p.  132. 

Protenaster  australis  Pomel,  1SS3.  Class.  Meth.  Ech.,  p.  30. 

The  discovery  of  this  apparently  rare  spatangoid  hy  Professor  E.  W.  Ben- 
nett at  tlie  very  southwestern  corner  of  the  continent  is  of  great  interest,  es- 
pecially since  the  specimens  he  has  sent  are  not  bare,  bleached  tests,  as  is  usual, 
but  still  possess  a considerable  part  of  their  normal  coat  of  spines  and  even  some 
globiferous  pedicellariae.  Most  of  the  spines  are  more  or  less  curved  and  the  small 
ones  are  thickened  or  widened  at  tip.  The  globiferous  pedicellariae  occur  on  the 
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dorsal  side  of  the  posterior  half  of  the  test.  Tliey  are  thickly  encased,  both  stalk 
and  head,  in  black  glandular  tissue;  the  black  coloring  matter  also  stains  the  ad~ 
joining  test  and  spines,  making  irregular  blackish  spots  wherever  a globiferous 
pedicellaria  is  located;  whether  this  would  be  so  in  life  or  is  the  result  of  drying 
the  specimens,  there  is  no  means  of  knowing.  In  structure  these  pedicellariae  are 
like  those  of  Hemiaster  (see  Mortensen,  1907,  p.  100)  but  the  valves  are  longer 
and  much  narrower  at  base  and  the  tubular  I)lade  has  a much  greater  diameter; 
moreover,  the  opening  has  a dozen  or  more  teeth  on  the  upper  margin  and  sides. 
In  the  largest  specimen  there  are  only  about  eight  of  these  pedicellariae  present 
and  the  same  is  true  of  the  smallest  one,  but  in  an  individual  40  mm.  long  there 
are  twice  as  many.  The  range  in  size  of  these  specimens  is  from  20  x 17.5  x 12 
mm.  to  51  X 45  x eSO  mm.,  but  the  4 genital  pores  are  develojied  in  all.  The  largest 
specimen  is  uniformly  dull  dark  brown,  with  the  black  spots  of  the  globiferous 
pedicellariae  not  very  conspicuous;  there  is  no  trace  of  lavender  or  purple  in  the 
color.  The  other  specimens  are  yellowish-lnown  with  man}"  small  spines  of  a 
darker  shade  and  the  black  pedicellarian  blotches  look  big  and  conspicuous.  This 
brown  coloration  with  a total  lack  of  the  purple,  which  is  usuall}^  evident  on  the 
bare  tests  of  Protenaster  from  Tasmania  and  Victoria,  suggests  that  the  western 
form  is  a different  species  but  there  is  no  structural  feature  which  bears  out  this 
idea. 

The  5 specimens  were  taken  as  follows: 

Western  Australia:  Ellen  Brook  Beach,  drift  material,  January,  1930.  E.  W. 

Bennett  leg.  et  don.  4 specimens,  young  and  small  adult. 

Hamelin  Bay,  near  Augusta,  drift,  January,  1930.  E.  W. 

Bennett  leg.  et  don.  1 specimen,  adult. 


IIVPSELASTER  DOLOSUS^  Sp.  UOV. 

Plate  28,  figs.  4-7 

Test  wide  and  high,  with  the  ambitus  elliptical  but  notched  in  front  and 
truncate  behind;  length  46  mm.,  width  40  and  height  just  back  of  apical  system, 
32  mm.;  10  mm.  from  the  anterior  end  the  height  is  only  20  mm.  Apical  system 
distinctly  posterior,  fully  25  mm.  from  anterior  end  of  test;  genital  pores  2,  .75 
mm.  in  diameter  and  2 mm.  apart.  Ambulacrum  III,  G mm.  broad,  deeply  sun- 
ken, 3-4  mm.,  and  causing  a notch  in  anterior  margin  about  5 mm.  wide  and  nearly 


* dolosus  — deceptive,  in  reference  to  the  resemblance  to  Schizastcr  lacunosus. 
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2 mm.  deep;  poriferous  areas  narrow,  straight,  in  parallel  single  series.  Petals  I 
and  V,  about  9 mm.  long  by  3.5  mm.  wide,  with  about  20  pore-pairs  on  each  side; 
not  markedly  divergent,  only  about  7 mm.  apart  at  tip;  and  separated  proxiinally 
by  the  madreporite.  Petals  II  and  I\',  prettily  curved;  each  starts  just  in  front 
of  a genital  pore,  running  outward,  but  quickly  curving  forward  and  then  curving 
abruptly  outward  again,  so  the  distal  tips  are  22  mm.  apart;  each  is  about  1(3 
mm.  long  by  3.5  mm.  wide,  and  has  some  27  pore-pairs  on  each  side;  elev^ated 
ridges  between  these  petals  and  ambulacrum  III  are  conspicuous  proxiinally, 
some  2 mm.  higli  and  2-3  mm.  wide.  Peripetalous  fasciole  verj^  wide  and  con- 
spicuous, narrowest  (1  mm.)  in  interambulacra  2 and  3 and  widest  (3.5  mm.)  at 
tips  of  petals  II  and  IV.  There  is  no  trace  of  any  other  fasciole,  the  latero-anal 
fasciole  being  wholly  wanting.  The  whole  petaloid  area  is  about  35  mm.  long  by 
29  mm.  wide  near  anterior  end.  Periproctal  area  flat  and  nearly  vertical  but 
lower  end  projects  very  slightly;  periproct  G.o  mm.  high  b\^  3 mm.  wide.  Sternum 
broadl}"  triangular,  about  25  mm.  long  and  20  mm.  wide  at  the  rear  end,  closely 
covered  with  tubercles  which  bear  the  usual  curious  spatulate  spines.  Peristome 
not  at  all  sunken,  G.o  mm.  wide  and  some  2 mm.  long,  with  labrum  projecting 
quite  noticeably. 

Spines  relatively  long,  especially  at  the  anterior  end,  along  the  sides  of  the 
petals  and  on  the  sternum;  those  near  the  ambitus  in  ambulacra  II  and  I\"are 
5-7  mm.  long,  slender  and  pointed.  Pedicellariae  very  scarce,  one  tridentate  and 
one  globiferous  (on  the  periproct)  being  all  that  were  found.  These  are  much 
like  those  of  Ova  canaliferus  (see  IMortensen,  1907,  pi.  figs.  8 and  12)  but 

the  valves  of  the  globiferous  pedicellaria  seem  to  have  but  one  tooth  on  each  side 
of  the  small  terminal  opening  much  as  in  figure  4 of  ]\Iortensen’s  plate,  from  an 
unidentified  schizasterid  from  the  Arafura  Sea.  The  shape  of  the  valve  in  figure  4 
is,  however,  quite  different  from  that  in  the  present  species. 

Color  in  life,  light  brown,  usually  with  a grayish  tint  but  sometimes  yellow- 
brown  or  reddish-brown)  dried  specimens  undergo  little  change. 

Holotype,  M.  C.  Z.,  no.  7255,  Broome,  jetty  flat,  September,  1929,  a bare 

test. 

The  selection  of  a bare  test  for  the  holotype  of  this  species  is  obviously  ob- 
jectionable but  the  specimens  with  spines  are  both  unsuitable.  Since  neither 
color,  spines,  nor  pedicellariae  are  at  all  distinctive,  their  absence  in  the  holotype 
is  not  important.  One  of  the  specimens  with  spines  lacks  the  whole  of  the  lower 
surface,  while  the  other  is  a curiously  deformed  individual  with  a greatly  de- 
pressed test;  it  is  49  mm.  long  by  4G  mm.  wide  but  the  maximum  height  at  the 
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posterior  end  is  scarcely  25  mm.  Of  the  remaining  specimens,  4 are  perfectly  bare 
tests  while  5 have  some  spines,  chiefly  along  the  furrow  in  ambulacrum  III  or  on 
the  margins  of  the  petals.  The  deformed  individual  is  the  largest,  while  the 
smallest  is  a specimen  scarcely  20  mm.  long,  17  wide  and  13  mm.  high.  There  is 
not  much  diversit}^  of  form  but  some  individuals  are  evidently  narrower  than 
the  type;  thus  a specimen  42  mm.  long  is  only  30  mm.  wide  and  another  scarcely 
3C  mm.  long  is  just  30  mm.  wide.  The  latter  is  20  mm.  high  (v.d.  = .72  h.d.) 
while  a specimen  39  mm.  long  is  only  25  mm.  high  (v.d.  = .04  h.d.);  this  is  the 
rather  limited  range  in  this  character. 

All  of  the  12  specimens,  save  one,  were  taken  on  the  flat  near  the  jetty  at 
Bi’oome.  Tliey  li\’c  buried  in  the  mud  to  a depth  of  at  least  4-0  inches  and  were 
ver}^  difficult  to  locate.  But  they  must  be  common,  for  the  bare  tests  or  recently 
dead  and  partly  bare  specimens  were  constantly  waslied  up  on  the  beach.  The 
only  specimen  not  from  Broome  was  found  by  Captain  Bardwell  at  Augustus 
Island  in  October,  1933. 

Until  critical  examination  of  these  spatangoids  was  made,  they  were  sup- 
posed to  be  Schizaster  lacunosus  but  tlie  constant  absence  of  the  latero-anal 
fasciole  seems  to  necessitate  placing  the  species  in  Hyp.selaster,  although  the 
deeply  sunken  ambulacrum  III  cries  out  against  that.  Dr.  Mortensen  has  kindly 
suggested  that  perhaps  this  is  the  long  lost  Schizaster  jukesii  of  Cray,  but  Gray’s 
description  of  the  peripetalous  fasciole  and  the  position  of  the  vertex,  and  his 
single  figiu'e  showing  the  shape  of  the  test  seen  from  below,  prevent  my  accepting 
tliis  suggestion.  On  the  whole  it  seems  best  to  treat  these  specimens  as  an  im- 
described  Hypselaster. 


Moira  stygia 

Moera  stygia  A.  Agassiz,  1872.  Bull.  ]\I.  C.  Z.,  3,  p.  58. 

Moira  stygia  A.  Agassiz,  1872.  Rev.  Ech.,  pt.  1,  p.  147. 

It  was  one  of  the  disappointments  of  my  visits  to  Australia  tliat  we  failed 
to  find  this  interesting  spatangoid,  of  which  few  specimens  exist  in  museums. 
There  are  3 specimens  before  me,  each  of  which  deserves  a word. 

The  smallest  is  34  x 28.5  x 24  mm.  with  a nearl}^  complete  coat  of  spines; 
the  color  is  a light  yellowish-brown.  It  was  given  to  me  by  Captain  Beresford 
Bardwell  at  Broome  in  1932.  He  found  it  while  collecting  shells  at  very  low  water 
on  a bank  in  Roebuck  Bay  about  a mile  south  of  the  jetty  at  Broome.  The  occur- 
rence of  Moira  on  the  northwest  coast  of  Australia  is  notable  indeed. 
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Equally  notable,  and  much  more  surprising,  is  a bare  test,  very  pale  brown 
or  brownish-white  in  color,  37  x 33  x 29  mm.  from  Port  Willunga,  South  Australia, 
given  to  the  M,  C.  Z.  b}^  ]\Ir.  W.  J.  Kimber.  It  is  accompanied  by  the  note: 
^A^ery  uncommon.^’  That  Moira  should  occur  on  the  southern  coast  of  Australia 
is  certainly  astonishing.  This  record  extends  the  range  of  the  species  (and  of  the 
genus  too)  fully  1400  miles,  more  than  half  of  which  is  an  extension  to  the  south. 

The  third  specimen  is  the  largest  as  yet  recorded.  It  is  49  mm.  long,  44  mm. 
wide  and  37  mm.  high.  It  still  retains  a considerable  part  of  its  coat  of  whitish 
or  translucent  spines,  but  the  general  color  is  a light  yellow-brown.  It  was  taken 
in  Moretoa  Bay,  by  Dr.  F.  W.  Whitehouse,  and  belongs  to  the  Queensland 
Museum. 


SPATANGIDAE 
Brissopsis  luzonica 

Klcinia  luzonica  Gray,  lS51.a.  Ann.  Mag.  Nat.  Hist.,  (2)  7,  p.  133. 

Brissopsis  luzonica  A.  Agassiz,  1872.  Rev.  Ech.,  pt.  1,  p.  95. 

This  species  seems  to  be  not  uncommon  near  Lindeman  Island,  Great  Barrier 
Reef,  for  Mr.  Melbourne  Ward  has  dredged  it  on  muddy  bottom  in  shallow  water 
there.  This  is  a noteworthy  extension  southward  of  its  known  range.  The  half 
dozen  specimens  at  hand  are  all  young,  ranging  in  size  from  16  x 13  x 9 mm.  to 
36  X 30  X 21  mm.  They  are  of  a light  grayish-brown  color.  We  found  no  Brissop- 
sis on  the  north  or  west  coasts. 

Rhy'nobrissus  hemiasteroides 
A.  Agassiz,  1879.  Proc.  Amer.  Acad.,  14,  p.  211. 

The  discovery  of  this  curious  spatangoid  at  Broome  was  most  unexpected. 
The  lone  holot}q:)e  was  taken  bj^  the  ^Tdiallenger'’  at  Tahiti.  Subsequently  the 
species  was  discovered  on  the  eastern  coast  of  Australia.  In  191S,  ^Ir.  D.  Thaa- 
num  found  it  was  common  near  Lahaina,  Maui,  in  the  Hawaiian  Islands,  but  he 
took  only  young  specimens.  That  it  should  occur  at  Broome  seems  almost  in- 
credible but  the  specimens  in  hand  show  no  character  b}^  which  they  can  be  dis- 
tinguished from  the  Hawaiian  specimens,  save  their  larger  size  and  much  darker 
color.  Very  small  specimens,  however,  dredged  at  Broome  are  very  light  brown 
or  nearly  white,  as  light  as  the  Hawaiian  specimens.  It  is  interesting  to  note  that 
in  the  smallest  specimens  from  Hawaii,  15  mm.  or  less  in  length,  the  anal  and 
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subanal  fasciolcs  are  more  or  less  fused  but  with  growth  they  become  quite 
separate  and  in  the  large  specimens  from  Broome  there  is  a strip  of  normally 
tiiberciilated  test  a millimeter  wide  between  them.  These  specimens  are  veiy 
dark  brown  in  color  but  one,  which  is  partly  denuded,  shows  the  test  is  a bright 
3^ellow  brown  al)Ove  and  dull  greenish-brown  below.  The  Broome  specimens  range 
from  9x7x5  mm.  to  10  x 10  x 9 mm.,  and  from  29  x 24  x 16  mm.  to  49  x 44  x 26 
mm.;  the  last  is  a bare  test  but  there  is  also  a very  fine  specimen  with  spines, 
nearly  as  large. 

Besides  the  specimens  from  Broome,  I am  referring  to  this  species  2 very 
large  specimens  of  Rh^mobrissus  from  Queensland,  (57  x 50  x 31  and  65  x 58  x 38 
mm.  — the  largest  }Tt  known).  Thc}^  differ  strikingl}^  in  one  particular  from  the 
large  Broome  specimens  but  it  is  not  impossible  that  this  is  due  to  their  much 
greater  size.  In  the  Broome  specimens,  the  anal  fasciole  forms  an  ellipse,  open 
at  the  top,  about  14  mm.  long  and  10  mm.  wide;  the  periproct  is  near  the  center. 
In  the  large  Queensland  specimens,  the  fasciole  forms  an  elongated  oval  (20  mm. 
long  and  9 mm.  wide  near  the  top,  much  narrower  below,  and  22  x 13  mm.  nar- 
rower below)  well  separated  from  the  subanal  fasciole,  with  the  periproct  in  the 
wide  upper  portion.  Thus  in  the  Broome  specimens  the  periproct  is  about  its  own 
length  above  the  sul)anal  fasciole  while  in  the  Queensland  specimens  it  is  more 
than  twice  its  length.  Should  this  feature  hold  true  in  smaller  specimens,  it  would 
seem  to  warrant  at  least  a varietal  distinction. 

The  9 specimens  of  hemiasteroicles  at  hand  are  chiefl}^  gifts  and  loans,  as 
the  following  list  reveals: 

Queensland:  Coolangatta.  S.  W.  Winders  leg.  et  don.  2 large  specimens.  Loan 
from  Brisbane  Aluseum. 

Western  Australia:  Broome,  1932.  3 very  young  specimens. 

Broome,  1932.  Captain  Bercsford  E.  Bardwell  leg.  et.  don . 

4 fine  specimens,  1 a bare  test. 

Rhynobrissus  macropetalus^  sp.  nov. 

Plate  28,  figs.  8-9 

Length  56  mm.,  breadth  46  mm.  and  height  36  mm.^  Petals  but  very  little 
depressed,  truncate  and  but  slightly  narrowed  at  tip  with  practically  no  inter- 

*juaK'pos  = long  4-7reraXor  = G Icaf^  in  reference  to  the  unusual  length  of  the  petals,  for  this  genus. 

^ Subsequent  to  the  taking  of  these  measurements,  an  accident  for  which  the  writer  was  in  no  way 
responsible  crushed  the  specimen,  and  necessitated  the  present  fragmentary  description. 
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poriferous  areas;  I and  about  25  mm. long, 3.5  mm.  wide  or  narrower  proximally, 
slightly  curved  outward  distally,  with  more  than  21  (probably  25  or  more)  pore- 
pairs  in  tlic  outer  series;  in  the  inner  series  the  proximal  pores  are  very  small  and 
apparently  cease  before  the  aliaetirial  system  is  reached;  II  and  IV  about  20  mm. 
long,  4 nun.  wide,  abruptly  narrower  proximally,  slightly  curved  forward  and 
then  outward,  with  15  pairs  of  pores  in  eaeh  series.  Peripetalous  fasciolc  well 
developed,  about  1.5  mm.  wide;  it  terminates  the  posterior  petals  but  the  anterior 
pair  do  not  quite  reach  it.  Peristome  3 mm.  long  and  about  10  mm.  wide.  Ster- 
num long  and  narrow,  from  labium  to  subanal  fasciolc  is  35  mm.,  while  the  width 
is  12-13  mm.  Subanal  plastron  about  12  mm.  high,  the  width  apparentl}^  a little 
greater.  Anal  fasciolar  area  more  than  a millimeter  above  subanal  fasciole,  about 
IS  nmi.  high  by  10  wide.  Periproct  relatively  small,  about  6 mm.  high  by  less 
than  4 wide,  apparent!}’  placed  a little  above  the  center  of  the  fasciolar  area. 

Holotype,  M.  C.  Z.,  no.  7204,  from  Broome,  W.  A.,  a bare  test,  presented 
by  Captain  Beresford  E.  Bardwell,  in  June,  1932. 

Besides  this  now  badly  damaged  specimen,  a fragment  of  a somewhat 
larger  one  was  dredged  south  of  Broome  in  June,  1932.  Although  only  25  mm. 
long,  25  min.  wide  at  one  end  and  15  mm.  at  the  other,  this  fragment  contains  a 
considerable  part  of  petal  V,  as  is  easily  demonstrated  by  comparison  with  the 
type  specimen.  When  taken  from  the  dredge  it  v\’as  carefully  preserved  as  it  was 
obviously  not  the  petal  of  any  spatangoid  we  had  prc^dously  seen.  It  has  been, 
therefore,  a welcome  surprise  to  be  able  to  identify  it  with  the  remarkable 
Rhynoludssus  given  us  by  Captain  Bardwell.  The  size  in  life  of  this  individual, 
if  proportions  hold  good,  must  have  been  not  less  than  70  x 5S  x 48  mm.,  consider- 
ably larger  than  any  individual  of  Rhynobrissus  yet  taken.  The  character  of  the 
petals  readily  distinguishes  this  species  from  any  related  spatangoid. 

Brissus  latecarinatus 

Spatangiis  brissus  var.  latecarinatus  Leske,  1778.  Add.  ad  Klein.,  p.  185. 

Brissus  latecarinatus  H.  L.  Clabk,  1917.  ]\Ieni.  M.  ('.  Z.,  46,  p.  219. 

This  big  spatangoid  was  met  with  only  at  Le>rd  Howe  Island,  where  we  found 
it  twice  on  the  reef-flat  near  Alt.  Lidgbird.  In  one  case  only  a bare  test  116  x 92  x 
67  mm.  was  found  but  on  April  5,  a very  fine  li^'ing  specimen,  120  x 100  x 60  mm. 
was  dug  out  of  the  sand  under  a roek  slab  where  it  was  buried  3-4  inches  below 
the  surface  of  the  sand.  It  was  pale  brownish  with  a slight  lavender  tinge  and 
there  were  10-12  conspicuous  but  small  black  spots  on  the  posterior  half  of  the 
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back.  These  indicated  the  position  of  big  globiferous  pedicellariae  with  their  black 
glandular  tissue  as  already  referred  to  under  Proienasler  auslmlis.  This  individual 
is  now  dry  and  the  color  is  a dull  reddish-brown  but  the  black  spots  can  still  be 
distinguished. 


Eupatagus  dy'scritus^  sp.  nov. 

Plate  28,  figs.  10-11 

Length  at  least  85  mm.,  width  about  70,  height  uncertain  but  probably  over 
45.  Test  not  flattened  dorsally  but  rising  to  a considerable  apex  anterior  to 
center,  covered  with  very  close  and  fine  tubereulation,  coarser  within  the  petals. 
Peripetalous  faseiole  eons])ieuous,  a millimeter  or  more  in  width.  Ambulacrum 
III,  perfectly  flush  with  the  adjoining  interambulaera  and  scarcely  delimited 
save  by  the  series  of  coarser  tubercles  on  the  margins  of  those  areas  where  they 
touch  it;  and  these  coarser  tubercles  are  confined  to  the  adapieal  area  extending 
only  10-15  mm.  from  the  apex.  Petals  broad  and  flush  with  the  surface,  only  the 
poriferous  areas  being  slightly  depressed;  I and  V are  35  mm.  long  by  S mm.  wide, 
nearly  closed  at  tip,  the  anterior  poriferous  area  nearly  straight  with  IS  pore- 
pairs,  starting  10  mm.  or  more  from  apex  (of  course  there  are  minute  pores 
proximally) ; the  posterior  area  is  distinctly  curved  (so  that  the  petal  is  widest 
about  9 nun.  from  tip)  with  IS  evident  pore-pairs  and  G or  7 minute  ones  proxi- 
mally; petals  II  and  IV  have  about  the  same  length  and  width  as  the  posterior 
pair  but  are  of  different  shape;  they  run  outward  and  slightly  forward  from  apex 
at  an  angle  of  75-80^^  with  the  longitudinal  axis;  anterior  poriferous  area  becomes 
evident  about  10  mm.  from  apex,  the  16  poi’e-pairs  running  thence  straight  for 
about  15  mm.  when  they  turn  very  slightly  backward  and  run  thence  straight  to 
faseiole;  the  angle  formed  is  barely  perceptible,  just  enough  to  ])revent  saying 
that  the  area  is  straight;  posterior  area  markedly  convex  with  17  pore-pairs 
which  first  appear  about  8 mm.  from  apex;  the  apparent  absence  of  pore-pairs 
in  the  proximal  ]:)ortion  of  all  the  petals  is  a conspicuous  feature.  Apical  system 
very  small.  Number  of  genital  pores  unknown.  Peristome,  periproct  and  nearly 
all  of  oral  surface  missing;  the  fragments  present  indicate  that  the  remarkably 
close  tubereulation  extended  well  on  to  the  oral  side.  There  are  no  large  primary 
tubercles  anywhere.  On  petal  II  and  interambulaera  2 and  3 are  a considerable 
number  of  spines,  2-4  mm.  long,  curved,  slightly  flattened  and  distinetl}^  widened 

^ dvcKpLTOs  =hard  to  determine^  in  reference  to  the  uncertainty  as  to  the  correct  generic  position  of 
this  species. 
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near  tip  but  sharp-pointed.  No  pedicellariae  were  found.  Color  of  test  bright 
\^ellow-brown ; of  spines,  white. 

Holotype,  Victoria  National  Museum,  Melbourne,  no.  6SGS6,  consisting  of 
fragments  received  from  the  Dr.  T.  P.  Hall  collection,  May  19,  1921.  They  are 
imfortunatel}"  from  an  unknown  locality  but  it  is  reasonable  to  assume  that  the 
specimen  was  found  somewhere  on  the  coast  of  Victoria.  Curiously  enough,  there 
is  in  the  same  tray  a fragment  of  a bleached  test  of  a second  specimen,  including 
a complete  petal  V,  some  30  mm.  long.  VTiether  this  slightly  smaller  specimen 
is  from  the  same  locality  as  the  type,  there  is  no  means  of  knowing. 

That  this  species  is  more  nearl}^  related  to  Eupatagus  valenciennesi  than  to 
any  other  Australian  echinoid  there  can  be  little  question  but  the  form  of  the 
test,  the  absence  of  primary  tubercles  and  the  character  of  the  general  tubercula- 
tion  lead  to  the  conclusion  that  the  two  species  are  not  congeneric.  It  seems 
probable  that  the  present  fragments  really  represent  an  as  yet  unknown  genus. 

Gonimaretia  interrupta 

Lonchophorus  interruptiis  Studer,  ISSO.  ]Monats.  Berlin  Acad.  Wiss.,  p.  SSO. 

Gonimaretia  interrupta  II.  L.  Cl\rk,  1917.  Mem.  ]\I.  C.  Z.,  46,  p.  245. 

It  is  a matter  of  more  than  usual  interest  that  we  dredged  a specimen  of  this 
very  rare  spatangoid  off  Lagrange  Bay,  south  of  Broome,  W.  A.,  in  5-7  fms.,  in 
September,  1929.  To  be  sure,  the  specimen  is  a poor  thing,  a dead,  bare  test, 
semi-fossilized,  more  or  less  water-worn  and  marred  here  and  there  with  worm 
tubes,  and  with  a considerable  part  of  the  posterior  dorsal  surface  missing.  But 
it  is  unmistakable  and  is,  of  course,  of  great  importance  for  the  locality;  the  holo- 
type in  Berlin  is  said  to  be  from  ^^30  fms..  West  Australia,^’  while  the  second  known 
specimen,  in  the  Museum  at  Adelaide,  has  no  locality  label  whatever.  The  present 
specimen  is  23  mm.  wide  and  12.5  mm.  high;  the  length  is  approximately  27  mm. 
but  may  have  been  a trifle  longer  when  the  test  was  complete.  The  specimen  is 
tlms  but  little  larger  than  the  Adelaide  specimen  and  a little  smaller  than  the 
holotype.  As  in  the  latter,  there  are  no  primary  tubercles  on  the  dorsal  surface, 
which  suggests  the  possibility  that  the  Adelaide  specimen  represents  a distinct 
species.  It  is  greatly  to  be  regretted  that  all  our  dredging  in  June,  1932,  in  and 
near  Lagrange  Bay  failed  to  yield  even  one  specimen  of  Gonimaretia. 

Maretia  ovata 

Spatangus  ovatus  Leske,  1778.  Add.  ad  Klein,  p.  ISS. 

Maretia  ovata  Hamann,  1904.  Bronn’s  Thierreich,  2,  aht.  3,  p.  1397. 
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We  did  not  meet  with  this  well  known  spatangoid  but  Mr.  Ward  has  kindly 
sent  me  7 beautiful  specimens  from  Lindeman  Island,  Great  Barrier  Reef,  where 
he  has  taken  them  on  the  beach  at  low  water  and  dredged  them  in  7 fms.  The 
specimens  at  hand  range  from  33  x 28  x 9 mm.  to  47  x 40  x 15. 


Breynia  australasiae 

Spatangus  australasiae  Leach,  1815.  Zool.  Misc.,  2,  p.  68. 

Breynia  australasiae  Gray,  1855.  Cat.  Rec.  Ech.  Brit.  INIiis.,  p.  46. 

This  common  spatangoid,  so  characteristic  of  the  warmer  coasts  of  xVus- 
tralia,  was  found  abundantly  at  Lord  Howe  Island,  at  Darwin  and  at  Broome, 
but  we  did  not  find  it  in  the  vicinity  of  Perth  or  soutli  of  there,  nor  has  it  been 
represented  in  the  extensive  collections  made  by  Professor  E.  W,  Bennett  in 
those  regions.  Yet  it  is  certainly  known  from  8hark  Bay  and  the  Abrolhos  Is- 
lands and  a specimen  in  the  Perth  Museum  is  said  to  be  from  Fremantle  Beach. 
At  Lord  Howe  Island  it  is  very  comnion  in  the  lagoon  and  hundreds  are  washed 
up  and  bleached  on  the  beach.  Living  specimens,  of  a distinctly  l^rowu  color,  are 
common  in  some  places  near  low  water  mark  and  are  easily  detected,  though 
completely  buried  in  the  sand,  1)}"  the  slight  convexity  of  the  area  over  them. 
Nearly  all  the  specimens  seen  at  Lord  Howe  were  large,  ranging  from  SO  to  100 
mm.  in  length,  but  a few  small  ones  were  seen,  the  smallest,  28  mm.  long.  There 
is  some  diversity  of  form  in  the  big  tests  but  it  is  not  great;  the  largest  is  116  x 
99  X 56  mm.,  the  width  being  .86  of  length  and  the  height,  .48  mm.;  a very  fine 
bare  test  is  113  x 93  x 50.5  mni.,  the  width  being  .82  of  length  and  the  height  only 
,44, 

In  the  vicinity  of  Darwin,  bare  tests  45-50  mm.  long  are  abundimt  on 
many  beaches  but  no  large  specimens  were  seen,  nor  any  living  ones,  save  2 wliich 
were  dredged  in  5 fms.  near  South  Shell  Island  on  muddy  bottoms.  Many  small 
dead  tests  with  spines  still  attached,  more  or  less  numerousl}’,  were  found  on  East 
Point  Beacli,  July  13,  1929.  These  were,  and  still  are,  gray  with  a purple  tinge 
but  the  larger  specimens  dredged  at  Shell  Islands  were  gray  with  a red  tint, 
though  the  subanal  fasciole  was  deep  purplish. 

At  Broome,  Breynia  is  excessively  common,  especially  on  some  parts  of  the 
bottom  between  Roebuck  and  Lagrange  Bays,  where  they  were  frequentl}’'  a 
nuisance  in  dredging;  in  one  haul  of  our  small  dredge  (with  mouth  25  inches  x 10), 
we  took  525  Breynias,  nearly  all  adults.  But  it  was  ^Try  noticeable  that  the  Brey- 
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nias  at  Broome  looked  quite  different  from  those  at  Lord  Howe,  for  they  were 
all  a light  silvery  gray,  not  brown,  and  they  were  much  smaller,  the  largest  noted 
being  only  about  75  x 65  x 35  mm. 

Numerous  young  specimens  were  secured;  the  smallest  is  quite  perfect, 
measures  only  3.75  x 2.75  x 2 mm.,  and  is  pure  white  in  color.  Up  to  a length  of 
30-35  mm.  the  test  remains  thin  and  fragile,  but  then  it  thickens  rapidly  and  all 
our  specimens  over  40  mm.  have  a notably  stout  test;  this  is  particularly  marked 
in  the  specimens  from  Darwin.  In  a young  specimen,  35  mm.  long,  from  Linde- 
man  Island,  the  pinkish-red  color  of  the  spines  is  very  marked;  it  is  much  the 
brightest  colored  Breynia  in  the  present  collection;  a smaller  specimen  in  the 
same  lot  has  only  a few  of  the  spines  red.  There  can  be  no  doubt  that  this  species 
affords  an  opportunity  for  some  very  interesting  investigations  on  growth  changes 
in  form  and  in  color,  on  relation  of  color  to  environment  and  on  varietal  or  sub- 
specific differentiation  in  relation  to  locality. 

The  65  specimens  of  Breynia  at  hand  are  from  the  following  places: 

Lord  Howe  Island:  Lagoon  beaches,  April,  1932.  5 large  specimens,  4 bare. 
Queensland:  Great  Barrier  Reef,  Lindeman  Island.  Melbourne  Ward  leg.  et. 
don.  2 specimens,  young. 

Northern  Territory:  Darwin,  East  Point,  July,  1929.  3 specimens,  young. 

Darwin,  Casuarina  Beach,  south  end,  June,  1929.  5 small 
specimens,  bare  tests. 

Western  Australia:  Augustus  Island,  October,  1933.  Beresford  E.  Bardwell  leg. 

5 specimens. 

Broome,  August  and  September,  1929,  20  specimens,  adult 
and  3mung. 

Broome,  off  Cape  Vilaret,  7 fms,,  September,  1929.  2 fine 
specimens,  adult. 

Broome,  between  Roebuck  Ba}^  and  Wallal,  1930.  R.  A. 
Bourne  leg.  2 specimens.  Very  young.  Loan  from 
Australian  Museum. 

Broome,' June,  1932,  dredged  in  5-7  fms.  21  specimens,  adult 
and  young. 

Lovenia  elongata 

Spaiangus  elongata^  Gray,  1845.  EvTe,  J.  Exped.  Australia,  1,  p.  436. 

Lovenia  elongata  Gray,  1851  a.  Ann.  Mag.  Nat.  Hist.  (2)  7,  p.  131. 

The  only  Lovenia  which  we  met  with  in  our  collecting  was  taken  on  the  jetty 
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flat,  south  of  Broome,  at  extreme  low  water,  September  5,  1929.  It  was  noted 
at  a considerable  distance  as  it  made  every  effort  to  keep  pace  with  the  rapidl}’’ 
receding  tide.  The  long  spines  of  the  oral  surface  raised  the  entire  animal  very 
considerably  from  tlie  sand  as  it  walked  upon  and  l^y  means  of  them,  while  the 
still  longer  spines  of  the  dorsal  surface  stood  out  even  more  strikingh^  as  if  in 
defence  against  any  attack. 

The  rate  of  progress  was  not  only  perceptible  but  was  very  fast  for  an 
echinoid,  though  unfortunately  no  exact  data  were  secured.  This  specimen  is 
now  light  brown  in  color,  the  long  spines  unbanded;  those  of  the  upper  surface 
have  a reddish  tinge  while  on  the  oral  surface,  if  any  color  is  indicated  it  is  laven- 
der. The  measurements  of  this  individual  are  85  x (>3  x 31  mm. 

Besides  this  notable  specimen,  there  are  3 small  individuals  at  hand  from 
Lindeman  Island,  Great  Barrier  Reef,  sent  me  by  Mr.  Melbourne  Ward,  who 
found  them  on  the  beach  at  low  water.  They  are  35-45  mm.  long  and  show  the 
purple  and  3^ellow  coloration  often  seen  in  the  species.  The  finest  specimen  has 
the  oral  surface  dull  grayish,  witli  a greenish  tint  but  most  of  the  dorsal  spines 
are  purple  or  bright  red  violet,  some  of  the  very  long  ones  showing  faint  traces 
of  banding  with  greenish-yellow;  the  long  spines  on  each  side  of  ambulacrum  III 
are  greenish-yellow  very  faintly  banded  with  light  dull  red. 

Echinocardium  cordatum 

Echinus  cordafus  Pennant,  1777.  Brit.  Zool.,  4,  p.  G9. 

Echinocardiinn  cordaUis  Gray,  1848.  Brit.  Rad.,  p.  G. 

This  almost  cosmopolitan  sea-urchin  appears  to  be  absent  from  the  coast  of 
northern  Australia  but  it  is  very  abundant  in  the  vicinity  of  Fremantle  on  the 
western  coast,  and  it  has  long  been  known  from  the  southern  coast.  The  material 
at  hand  ranges  in  size  from  15  x 13  x S mm.  to  4G  x 44  x 30  but  it  throws  no  new 
liglit  upon  the  characters  or  diversity  of  the  species.  The  45  specimens  are  from 
the  following  sources: 

Western  Australia:  Exact  locality  unknown.  E.  W.  Bennett  don.  9 specimens, 

adult  and  young,  2 bare. 

Between  Fremantle  and  Garden  Island,  7-8  fms.,  October, 
1929.  31  specimens,  small  adults  and  young. 

Same  locality  but  taken  in  July,  1932.  3 specimens,  small 
adults  and  young. 

South  Australia:  Port  Willunga.  W.  J.  Kimber  leg.  et  don.  2 bare  tests. 
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HOLOTHURIOIDEA 

The  collection  of  holothiirians  contains  1538  specimens  representing  28 
genera,  83  species,  and  5 varieties.  Of  the  genera  5 are  new,  so  far  as  the  name 
is  concerned,  but  one  is  merel}^  the  genus  Oeinis,  as  used  by  Semper,  revived 
under  a new  name  (Ocnus  being  a synonym  of  Cucumaria),  two  are  separated 
off  from  the  old,  heterogeneous  genus  Thyone  and  one  from  the  even  less  homo- 
geneous Phyllophorus.  Of  the  83  species,  27  are  new,  as  are  all  of  the  5 varieties. 
Apparently  these  varieties  are  simply  color  forms  and  oi’dinarily  will  not  be 
recognizable  in  alcoholic  material.  But  it  seems  advisable  to  give  them  names 
which  will  enable  zoologists  visiting  new  collecting  grounds,  or  students  working 
on  living  material,  to  refer  to  them. 

The  new  genera  are  as  follows: 

Leptopextacta,  type,  L.  grisea  sp.  nov.  = Ocnus  Semper,  non  Forbes. 
Pentathyone,  type,  Thyone  mirabilis  Ludwig.  Monot}^pic. 

Orbithyone,  type,  0.  megapodia  sp.  nov.  Monotypic. 

Staurothyoxe,  type  S.  distincta  sp.  nov.  Three  other  species  have  been  named 
which  belong  here  but  their  distinctness  from  each  other  is  open  to  question; 
hence  the  genus  contains  2,  3,  or  possibly  4 species. 

Lipotrapeza,  type  Phyllophorus  vestiens  Joshua.  Two  species. 


The  27  new  species  are  as  follows: 


Leptopeniacta  grisea 

\\\  A.,  Broome. 

Thyone  alba 

W.  A.,  Broome. 

axiologa 

W.  A.,  Broome. 

grisea 

W.  A.,  False  Cape  Bossert 

micro 

W.  A.,  Broome 

minuta 

W.  A.,  Broome. 

perissa 

W.  A.,  Cape  Villaret. 

Orbithyone  megapodia 

W.  A.,  Broome. 

Staurothyone  distincta 

A.,  Broome. 

A ct  in  ocucu  m is  lo  n g i pedes 

W.  A.,  Broome. 

Phyllophorus  parvipedes 

W.  A.,  Broome. 

thyonoides 

W.  A.,  Cottesloe  Beach. 

Psolidmm  gra nu  1 iferum 

W.  A.,  Bunbury. 

nigrescens 

N.  S.  W.,  Port  Hacking. 

Psolus  minutus 

Lord  Howe  Island. 

spimdiferus 

AV.  A.,  off  80-mile  Beach. 
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Siichopus  cllipes 
Holoihuria  conica 
homoea 
macroperona 
Molpadia  altwiensis 
Aphelodaciyla  delicaia 

leucoprocia 
Chondrocloea  macra 
Leptosynapia  dyscriia 
Froiankyra  bisperforota 
Chiridota  magna 

The  5 new  varieties  are  as  follows: 
Peniacta  caerulca  vai\  rubra 
Thyone  biiccalis  var.  pallida 
Holoihuria  impaiiens  var.  bicolor 
Holoihuria  monocaria  var.  viridis 
Siichopus  rariegaius  vai\  pallidus 


W.  A.,  Broome. 

N.  T.,  Quail  Island. 

Lord  Howe  Island. 

W.  A.,  Rottnest  Island. 

N.  T.,  Darwin. 

W.  A.,  off  Cape  Jaubert. 
W.  A.,  Broome. 

N.  T.,  Allaru  Island. 

W.  A.,  Broome. 

W.  A.,  Broome. 

N.  S.  W.,  Port  Jackson. 

W.  A.,  Broome. 

W.  A.,  Broome. 

W.  A.,  False  Cape  Bossut. 
N.  T.,  Allarii  Island. 

W.  A.,  off  Cape  Jaubert. 


It  should  be  noted  here  that  in  the  reviewing  and  reviving  of  Selenka’s 
genus  Urodemas,  which  was  found  necessary  in  connection  with  the  Australian 
species  pcrspicillinn ^ a new  species  from  Hong  Kong  has  been  described  herein 
(p.  500)  under  the  name  Urodemas  crassuuu  A new  species  of  Pentacta  from  Japan 
is  also  described  (p.  446). 

Holothurians  are  common  on  all  parts  of  the  Australian  coast  where  the  sea- 
water is  clean  and  fully  salt  (i.e.  not  brackish  at  all)  and  there  are  rock  fragments 
under  whicli  they  can  find  shelter  or  corals  or  sponges  amongst  which  they  can 
hide.  But  the  number  of  species  and  of  individuals  is  undoubtedly  greatest 
in  connection  with  either  the  Barrier  Reef  or  with  the  shores  and  shoals  in  the 
vicinity  of  Broome.  Of  the  S3  species  in  the  present  collection  about  30  are 
already  known  from  the  Barrier  Reef  i*egion,  while  47  are  found  on  the  north- 
western Coast,  southwest  of  Cape  Leveque,  in  what  we  nia}"  call  the  Broome 
region.  The  coast  of  Western  Australia,  south  of  Northwest  Cape,  has  a good 
supply  of  holothurians,  more  than  20  species  being  known  from  tliere,  tho 
onlj"  14  of  them  are  in  the  present  collection.  Naturally  we  brought  back  very 
few  holothurians  from  the  southern  coast  of  the  continent  as  we  did  but  two  days 
collecting  in  those  waters,  but  apparently  the  number  of  species  is  considerable  as 
Joshua  (1914  and  with  Creed,  1915)  has  recorded  more  than  25.  On  the  coast  of 
New  South  AVales,  including  Lord  Howe  Island,  there  are  at  least  25  species  to  be 
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found  and  intensive  collecting  at  favorable  points  will  undoubtedly  increase  this 
number. 

The  literature  dealing  with  Australian  holothurians  is  not  very  extensive 
but  that  which  treats  of  the  East  Indian  region  is  voluminous  and  must  needs  be 
given  careful  attention.  Of  course  Theers  great  monograph  on  the  ^^Challenger” 
holothurians  is  absolutely  indispensable;  I cannot  refrain  from  expressing  my 
great  admiration  for  the  high  quality  of  that  masterpiece.  Ekman's  paper 
(191S)  on  the  holothurians  from  northwestern  Australia  collected  by  Dr.  Mjoberg 
has  been  of  constant  value  in  my  work,  and  Engebs  (1933)  revisio]i  of  the  genus 
P seudocucumis  has  also  been  helpful.  Erwe’s  (1913)  report  on  the  holothurians 
collected  by  Michaelsen  and  Hartmeyer  in  Western  Australia  in  1905  is  a model 
of  what  such  a report  may  be.  His  carefully  drawn  and  well  ]’eproduccd  figures 
of  the  calcareous  particles  of  all  but  two  of  the  species  discussed  have  been  of  the 
greatest  usefulness  in  the  preparation  of  the  present  report.  Many  published 
figures  of  the  spicules  of  East  Indian  holothurians  have  been  so  badly  drawn  and 
so  crudel}^  reproduced,  they  are  cxasperatingly  unsatisfactory. 

In  the  stud}^  of  the  present  collections T have  enjoyed  the  very  great  ad- 
vantage of  having  Dr.  Elizabeth  Deichmann  at  hand  for  consultation  and  dis- 
cussion, Her  knowledge  of  holothurians  and  hei'  independence  of  judgment  have 
lieen  equally  valuable  and  if  errors  herein  prove  to  be  surprisingly  few  she  will 
deserve  much  of  the  credit.  I take  pleasure  in  thanking  her  most  sincerely  for  the 
time  she  has  cheerfully  given,  and  the  trouble  she  has  taken,  to  examine  speci- 
mens, to  make  drawings  and  to  discuss  debatable  points  with  me. 

In  preserving  holothurians,  the}'  were  placed  in  sea-water  saturated  with 
Epsom  salts  (MgSOO,  as  soon  after  being  taken  from  the  sea  as  was  possible. 
Most  species,  placed  in  such  a solution,  relax  more  or  less  completely  after  an  hour 
or  two  (less  in  the  case  of  small  individuals)  but  many  Dendrochirotes  never  put 
out  their  tentacles  again  if  they  are  fully  retracted;  there  is,  however,  more  or  less 
individual  diversity  in  this  particular.  After  relaxation  the  specimens  were 
placed  in  strong  alcohol,  the  amount  of  water  they  contain  diluting  it  sufficiently, 
but  very  small  specimens  and  slender,  thin-walled  forms  like  the  Synaptidae,  will 
become  stiff  and  unnaturally  shrunken  if  the  alcohol  is  too  strong.  After  several 
hours,  the  specimens  were  taken  from  the  first  alcohol  and  placed  in  70%  alcohol; 
very  large  specimens  should  be  transferred  to  fresh  70%  alcohol  again  in  a week 
or  two,  and  if  the  amount  of  available  alcohol  permits,  all  material  should  be 
packed  in  perfectly  clean,  fresh  alcohol,  Deealcification  of  specimens  is  most 
annoying,  but  it  will  rarely  occur  if  these  precautions  are  taken.  Most  species  of 
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Pentacta  and  some  species  of  other  genera  having  an  excessive  amount  of  cal- 
careous matter  in  the  body  wall  can  be  preserved  as  dry  specimens  l)y  removing 
from  the  alcohol  and  drying  as  rapidly  as  possible.  It  is  desirable,  however,  to 
add  some  corrosive  sublimate  to  the  alcohol  in  which  they  are  soaked  before 
drying,  as  they  thus  become  proof  against  cockroaches,  ants,  and  similar  pests. 


CUCUMARIIDAE 

CUCUMARIA  MUTANS 
Joshua,  1914.  Proc.  Roy.  Soc.  Viet.,  27,  p.  4. 

This  species,  hitherto  known  only  from  Victoria  and  South  Australia,  is 
shown  by  the  preseiR  material  to  range  west  and  north  to  Bunkers  Bay  and 
Cottesloe  Beach,  W.  A.  Joshua  and  Creed  (1915,  Trans.  Roy.  Soc.  S.  Aust., 
39,  p.  18)  have  called  attention  to  the  interesting  fact  that  young  individuals  are 
very  dark  colored  but  as  they  increase  in  size  they  lose  their  pigmentation  and 
when  mature  are  nearly  white.  This  is  in  a general  way  confirmed  by  the  small 
series  before  me,  tho  the  smallest  specimen,  about  25  mm.  long  is  not  quite  so 
dark  as  four  which  are  about  40  mm.  in  length;  one  of  these  is  a very  dark  brown- 
purple  but  the  largest  is  appreciably  lighter.  These  specimens  are  less  than  10  mm. 
in  diameter  but  a specimen,  not  35  mm.  long  and  more  than  15  mm.  in  diameter, 
obviously  the  most  mature  of  all  the  specimens  at  hand,  is  a ^^ery  pale  brown  or 
dirty  white;  this  specimen  is  completely  decalcified  but  I do  not  doubt  the  identi- 
fication. The  material  at  hand,  7 specimens,  is  from  tlie  following  localities: 
Victoria:  South  Brighton,  1 adult,  decalcified.  Loan  from  VIelbourne  Museum. 
Western  Australia:  Bunkers  Bay,  5 small  adults  and  young.  Professor  E.  W. 

Bennett,  who  kindly  gav^e  me  this  material,  says  of  it  in 
his  notes:  ^^Colour  deep  purple.  Common.  Under  large 
stones  on  well-sheltered  patch  of  sand  on  landward  side 
of  masses  of  rock  buried  more  or  less  completely  in  the 
sand ; also  in  sand  and  grit  in  rock  pools.’’  ^^The  water  was 
ratlier  stagnant,  tho  by  no  means  landlocked;  tliere  were 
large  masses  of  Cymodocea  leav^es  cast  up  on  tlie  sand 
and  quantities  rolling  backwards  and  forwards  in  the 
ripple,  in  a semi-decomposed  state.  The  water  was  dis- 
tinct!}^ warm,  due  not  only  to  the  shallowness  and  stag- 
nation but  also  probably  in  part  to  decomposition.” 
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Western  Australia:  Cottesloe  Beach,  1926.  1 small  adult.  Washed  up  on  beach 

and  in  poor  condition  but  identity  indubitable. 

CUCUMARIA  SEMPERI 
Bell,  1SS4.  ^Alert’^  Eeh.,  p.  147. 

This  species,  originally  described  from  Port  Denison,  Queensland  and  Torres 
Strait,  proves  to  be  rather  common  at  Broome.  I have  no  Queensland  material  for 
comparison  but  the  spicules  are  very  characteristic  and  the  specimens  in  hand 
answer  well  to  Bell’s  rather  meager  description.  The  largest  specimens  taken  at 
Broome  are  45-50  mm.  long,  and  10-12  mm.  in  diameter;  in  some  individuals  the 
body  cur^  es  upward  at  each  end  quite  conspicuously  but  this  is  by  no  means  the 
rule.  There  is  some  di\  ersity  of  color  in  life,  much  less  so  in  the  preserved  material; 
small  specimens,  25  mm.  or  less  in  length,  are  white  or  whitish  with  pedicels  and 
tentacles  purplish  or  else  light  brown;  the  contrast  between  these  two  groups  of 
specimens  is  obvious  in  preserved  material.  Fully  grown  individuals  may  have 
the  bare  interambulacra  dull  flesh  red  or  reddish-white,  with  the  long  pedicels 
purplish-black  or  dusky.  Nearly  all  of  the  37  specimens  at  hand  were  dredged 
on  muddy  sand  in  about  7 fms.  of  water  in  or  near  Roel:)Uck  Bay,  but  a few  speci- 
mens were  found  in  shallow  water,  and  one  of  the  largest  was  taken  at  Entrance 
Point,  Broome,  from  under  a rock  in  a tide-pool  well  above  low  water  mark. 

Pentacta  australis 

Colochirus  australis  Ludwig,  1874.  Arl>.  Zool.-Zoot.  Inst.  Wurzburg,  2,  p,  SS. 

Pentacta  australis  H.  L.  Clark,  1932,  Rep.  Gr.  Barrier  Reef  Exp.,  4,  p.  229. 

It  is  too  bad  that  Ludwig  (ISSS,  p.  1229)  should  have  decided  so  positi\'ely 
that  his  Australian  species  was  synonymous  with  Penlacla  doliolum  (Pallas)  from 
the  Cape  of  Good-Hope,  described  more  than  a century  earlier,  for  all  subsequent 
writers  have  treated  the  two  as  identical.  Whether  Ludwig’s  decision  was  due  to 
inadequate  material  or  to  failure  to  compare  the  two  species  side  by  side,  cannot 
now  be  known,  but  even  a superficial  comparison  of  material  from  Australia  with 
specimens  from  the  Cape  of  Good  Hope  shows  that  the  two,  while  congeneric, 
are  really  quite  distinct  from  each  other.  The  Australian  species  is  a more  angular 
holothurian  with  much  firmer  body  wall,  a rougher  surface  with  more  evident 
^ ^scales,”  and  smaller,  more  irregular  pedicels.  There  is  no  apparent  reason  for 
doubting  that  Deichmann  (1930,  p.  180)  is  correct  in  considering  that  Pallas’ 
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South  African  species,  and  the  genotype,  is  really  the  holothurian  which  Thecl 
(1SS6,  p.  G4)  described  from  SimoiLS  Bay,  South  Africa  as  Cucumaria  discolor. 
Th^el  hiiiLself  thought  it  might  very  well  be  a Coloehirus  ( = Peiitacta)  and  the 
figures  which  he  gives  (1886,  pi.  fig.  8)  of  the  calcareous  particles  are  good 
evidence  that  such  is  the  ease.  That  Ludwig’s  two  small  specimens  from  Angra 
Pcquena  Bay  arc  identical  with  Theels  type  of  discolor  \vould  seem  to  be  almost 
be}^ond  question. 

That  aiistralis  is  a very  common  holothurian  on  the  Australian  coast  is  demon- 
strated  by  the  large  number  of  records  (of  austrrdis  prior  to  1888  and  of  doliolum 
since  that  year)  from  Australia;  it  has  apparentl}^  been  taken  on  all  sections  of  the 
continental  coast,  even  including  ^^the  Bight.”  ^Moreover  it  is  reported  from  many 
East  Indian  stations  and  is  said  to  be  ^^one  of  the  most  widely  distributed  species 
of  Dendrochirotae  in  Japan”  (Mitsukuri,  1912,  p.  220).  Unfortunately,  owing  to 
the  uiisatisfactoiy  state  of  our  knowledge  of  the  genus  Pentacta,  there  is  little 
doubt  that  more  than  one  species  is  included  in  the  series  of  records  of  the  occur- 
rence of  doliolum  and  it  is  simply  impossible  to  determine  which  really  refer  to 
that  species. 

A>s  far  as  the  Pentacta  doliolum  occurring  on  the  Japane.se  coast  is  concerned, 
I am  able  to  assert  that  it  is  neither  the  true  doliolum  nor  a^istralis.  Thanks  to  the 
kindness  of  my  good  friend  Professor  Hiroshi  Ohslnma,  and  the  Zoological  In- 
stitute of  the  University  of  Tokyo,  I have  at  hand  four  specimens  of  the  Japanese 
Pentacta  and  believe  they  repre.sent  a hitherto  undescribed  species  for  which  I 
propose  the  name  nipponensis.  The  holotype  (M.  C.  Z.  no.  1739)  is  a specimen 
30  mm.  long  b}'  8 mm.  wide  and  6 nun.  high,  taken  off  Misaki,  in  Sagami  Bay, 
Japan,  35°10'  N.  lat.,  139°4U  E.  long.,  in  25  fms.  by  Alan  Owston,  June  8,  1902. 
There  are  3 smaller  paratypes  from  the  same  lot.  The  color  of  all  the  specimens  is 
very  light  brown  with  the  interainbulacra  much  darker  and  forming  five  longi- 
tudinal brown  stripes  on  the  back,  sides,  and  ventral  surface.  I have  seen  no 
Australian  Pentacta  with  this  coloration  but  some  specimens  approach  it  in  the 
shades  of  brown.  The  body  wall  is  firm,  and  hard  with  the  excessively  abundant 
calcareous  deposits,  just  as  in  australis,  but  the  particles  ai’ound  the  pedicels  on 
the  back  and  .sides  project  much  more  than  in  the  southern  species  and  form 
little  thorny  groups  around  each  pedicel.  This  alone  distinguishes  the  Japanese 
Pentaetas  from  any  I have  seen  from  elsewhere  but  would  hardly  be  an  adequate 
reason,  by  itself,  for  considering  them  a distinct  .species.  It  is,  however,  supple- 
mented by  a well-marked  and  apparently  constant  cliaracter  in  the  calcareous 
deposits  of  the  middle  layer.  The  inner  layer  of  large  plates  and  scales  and  the 
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outer  IcT^^er  of  delicate  ^^jaskets”  appear  to  be  indistinguishable  from  those  of 
australis  but  the  heavy  buttons  of  the  middle  layer  are  distinctive.  They  arise  as 
simple  4-holed  buttons,  which  develop  a large  knob  on  the  middle  beam  and 
smaller  knobs  on  the  margin,  commonly  8.  They  ultimately  become  very  thick 
and  solid  buttons  with  big  knobs  on  both  surfaces,  but  they  do  not  become  irreg- 
ular, more  or  less  spherical,  bodies  or  heavy  fenestrated  ellipses  such  as  occur  in 
australis.  This  is  apparently  a reliable  specific  character  for  nippoticnsis  even  if 
the  more  obvious  external  roughness  proves  inconstant. 

No  specimens  of  australis  were  found  us  at  Lord  Howe  Island  or  at  Darwin 
nor  was  it  taken  in  1013  at  the  Murray  Islands,  The  Great  Barrier  Beef  Expedi- 
tion failed  to  find  it  at  the  Low  Isles  but  there  are  specimens  at  hand  from  the 
Queensland  coast,  as  well  as  from  Tasmania,  South  Australia  and  Western 
Australia. 

On  the  northwestern  coast  from  Cape  Leveque  to  False  Cape  Bossut,  aus- 
tralis is  one  of  the  commonest  holothurians  under  rocks  along  shore.  It  is  also 
frequently  dredged  in  shallow  water.  The  diversity  in  size  and  color  is  so  great 
that  in  the  field  I supposed  I was  collecting  several  distinct  species  but  critical 
study  shows  they  are  all  diverse  individuals  of  one  species.  The  sniallest  taken  at 
Broome  is  11  mm.  long  b}^  less  than  3 mm.  in  width  and  is  pure  white  in  color, 
no  pigment  having  been  developed  as  yet.  At  the  other  extreme  is  an  individual 
S3  mm.  long  by  20  mm.  in  width,  dark  gray  in  color,  ranging  from  almost  black 
at  the  anterior  end  to  a very  light  gray  on  the  middle  of  the  ventral  surface,  par- 
ticularly on  the  ambulacra.  Typical  adults  are  50-65  mm.  long,  15-18  mm.  wide 
and  10-12  mm.  high.  The  color  is  usuall}^  gray  of  some  shade,  commonly  darkest 
anteriorly  and  lightest  ventrally  but  some  indbdduals  are  distinctly  brown, 
either  yellowish  or  less  commonly,  reddish.  Individuals  under  30  mm,  long  are 
often  very  light  but  not  always,  by  any  means;  some  specimens  only  15  mm.  long- 
are  fully  pigmented,  at  least  on  the  dorsal  surface.  A series  of  very  young  in- 
dividuals taken  at  Rockhampton,  W.  A.,  range  in  size  from  6x2  mm.  to  9 x 3.5 
mm.  In  color  they  are  light  brown  above  and  white  below.  The  calcification  of 
the  body  wall  is  not  yet  sufficient  to  make  them  rigidly  quadrangular,  so  that  at 
first  sight  they  hardly  suggest  australis. 

In  the  number,  form,  degree  of  development  and  amount  of  contraction  of 
the  ambulaeral  appendages,  there  is  also  vei\v  great  diversity  which  leads  to 
marked  differences  in  the  general  appearance  of  the  specimens,  and  this  does  not 
seem  to  be  a matter  of  age.  In  very  small  specimens,  preserved  material  shows  in 
some  eases  a few  relatively  large  pedicels  in  each  amlDulacrum  but  in  others,  the 
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pedicels  ean  scareely  be  made  out.  In  half-grown  specimens  the  difference  be- 
tween bivium  and  triviiiin  is  commonly  quite  evident,  the  flattened  ventral  sur- 
face with  its  narrow,  regular  series  of  uniform  pedicels  contrasting  with  the  rather 
irregular  series  of  more  or  less  peculiar  pedicels  on  the  dorso-lateral  angles.  The 
peculiarities  of  these  pedicels  seem  to  be  due  in  large  part  to  the  amount  of  cal- 
cification in  them. 

In  life,  australis  is  one  of  the  most  inert  of  holothurians.  It  clings  closel}^  to 
the  under  surface  of  rock  fragments  and  its  obviously  protective  coloration  en- 
ables it  to  escape  observation,  no  doubt,  even  that  of  the  searching  marine 
zoologist!  Young  ones  arc  occasionally  found  inside  of  dead  shells  and  in  similar 
protected  crannies,  or  among  sea-weeds,  corals  and  similar  growths  on  wharf 
piles  and  jetty  timbers. 

The  material  at  hand  is  made  up  of  the  following  lots,  containing  108 
specimens. 

Western  Australia:  Cape  Leveque,  Aug.  22,  1929.  1 small  light-coloured  adult, 

with  tentacles  expanded;  the  stalks  are  deep  purple,  the 
branches  cream-white  in  sharp  contrast;  the  two  ventral 
tentacles  are  veiy  much  smaller  than  the  others. 
Broome,  Aug.  and  Sept.,  1929.  47  specimens,  of  all  sizes, 
largely  collected  along  shore  but  a few  were  dredged. 
Broome,  June,  1932.  11  specimens.  Adult  and  young, 

mostly  dredged  and  generally  small. 

False  Cape  Bossut,  and  south  to  Eighty  Mile  Beach,  Sept., 
1929.  15  specimens,  all  sizes. 

Rockingham  jetty  piles  among  coral,  9/2/32.^^  E.  W. 

Bennett  leg.  et  don.  29  very  3’oung  specimens. 
Bunhiiry,  Oct.  20,  1929.  Dredged  in  Koombana  Bay,  5-S 
fms.  1 very  young  specimen. 

South  Australia:  2 specimens,  half  grown.  Verco  collection.  Identified  b}' 
Joshua  and  Creed.  One  specimen  is  remarkably  smooth, 
the  large  scales  being  almost  completely  concealed.  Loan 
from  South  Australian  Museum. 

Tasmania:  D’Entrecasteaux  Channel,  Huon  Island.  T.  T.  Flynn  leg.  et  don.  1 
very  young  specimen.  Bright  brown  with  large  yellow  brown 
pedicels.  No  other  specimen  of  this  color  or  with  such  large 
pedicels  has  been  seen,  but  there  is  no  evident  reason  for  doubt- 
ing the  identification. 
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Queensland : Port  Curtis,  off  Gateeomb  Head.  ]\L  Ward  leg.  1 small  adult 
specimen.  Loan  from  Australian  IMuseum. 

Bowen.  2 very  small  dark-colored  specimens.  Labeled  ^^Semperia 
typica  Ludwig.'’  Loan  from  Victoria  National  Museum. 


Pentacta  coerulea 
Plate  16,  fig.  4 

Colochinis  cocruleus  Semper,  ISGS.  Holoth.,  p.  59. 

Pentacta  coerulea  H.  L.  Clark,  1932.  Rep.  Gr.  Barrier  Reef  Exp.  4,  p.  227. 

This  is  another  of  the  very  common  liolothuriaus  of  Australia,  particular!}^ 
abundant  in  the  vicinity  of  Broome  in  water  5-8  fms.  deep.  They  may  be  found 
occasionally  near  normal  low  tide  mark  but  not  often  under  rocks  along  shore. 
They  occur,  especially  wlien  young,  on  gorgonian  corals,  to  the  swaying  branches 
of  which  tliey  cling  tenaciously.  Most  of  the  specimens  taken  are  50-75  mm. 
long,  but  in  deeper  water  under  favorable  conditions  they  reach  a much  larger 
size.  The  largest  specimen  in  the  present  series  was  dredged  off  Long  Island,  in 
the  Abrolhos  group,  by  the  Percy  Sladen  expedition,  and  belongs  to  the  Western 
Australian  Museum;  it  is  105  mm.  long,  25  mm.  wide  and  20  mm.  high;  of  course, 
the  long  conical  projections  of  the  ambulacra,  which  are  S-12  mm.  long  and  3-4 
nmi.  in  diameter  at  base,  are  not  included  in  these  measurements.  The  smallest 
specimen  at  hand  is  14  x 3.5  x 3 mm. 

The  diversity  in  color  is  very  great  for  while  a large  number  are  gray  of  some 
shade,  ranging  from  light  pearl  to  an  almost  black,  or  less  commonly  brown,  bright 
colors,  particularly  red  and  yellow,  are  frequent.  It  is  not  unusual  for  individuals 
which  are  dull  colored  on  back  and  sides,  to  have  bright  colors  vent  rally.  The 
tentacles  are  usually  brown,  variegated  lighter  and  darker,  but  they  are  occa- 
sionally bright  red  as  the  ventral  pedicels  often  are.  Alcoholic  material  rarel}" 
shows  color  of  any  marked  tint  but  specimens  killed  in  formalin,  saturated  with 
corrosive  sublimate,  and  then  dried,  retain  both  form  and  color  quite  well,  at 
least  for  many  months,  temper’s  (186S,  pi.  XI,  fig.  1)  colored  figure  is  very  satis- 
factory for  showing  the  form  and  general  appearance,  when  fully  expanded,  of  a 
rather  typical  individual.  Why  the  specific  name  cocruleus  was  selected,  in  view 
of  the  fact  that  blue  is  one  of  the  few  shades  which  this  Pentacta  rarely  if  ever 
shows,  is  somewhat  puzzling,  since  Semper  almost  always  suggested  specific 
names  which  are,  at  least  to  some  extent,  distinctive.  Possibly  he  was  using  the 
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word  in  the  more  primitive  sense  of  ^Mark-eolored/'  but  it  seems  nevertheless  an 
inappropriate  name. 

Div^ersity  in  the  number,  size  and  arrangement  of  the  tubercles,  papillae 
or  conical  warts  of  the  ambulacra,  particularly  the  dorsal  and  lateral,  is  as  great 
as  that  shown  in  coloration.  Curiously  enough  the  length  of  these  organs  is  not 
correlated  at  all  with  the  size  of  the  animal.  Thus  in  a specimen  only  29  mm.  long 
some  of  the  dorsal  appendages  are  a full  5 mni.,  while  another  specimen  in  the 
same  lot  37  mm.  long  has  no  appendage  more  than  2 mm.  high.  In  another  in- 
dividual 45  mm.  long,  se\^eral  of  the  dorsal  appendages  are  10  mm.  or  more  in 
length.  Specimens  from  Garden  Island  (near  Perth)  and  Bald  Island  (near  Al- 
bany) have  these  appendages,  as  a rule,  short  and  stout,  quite  different  from  the 
Broome  material,  and  I at  first  regarded  them  as  a separate  species,  but  careful 
comparison  of  all  the  material  available  to  me  does  not  justify  giving  them  even 
a varietal  name.  Nevertheless  I should  not  be  surprised  if  l^etter  preserved  speci- 
mens, with  more  complete  data  as  to  color,  habitat,  etc.,  justified  recognizing  this 
coarse  southern  form  at  least  as  a variety. 

The  material  at  hand  consists  of  63  specimens  from  the  following  localities: 
Queensland:  Port  Curtis.  M.  Ward  leg.  1 small  specimen. 

Western  Australia:  Augustus  Island,  B.  E,  Bardwell  leg.  2 typical  adults. 

Broome,  August  and  September,  1929.  19  fine  specimens, 
adult  and  young. 

Broome,  June,  1932.  10  adult  and  young,  dried. 

Broome,  June,  1932.  3 very  young  specimens. 

Broome,  Pearl  Shoal,  5-7  fms.,  June,  1932.  2 good  adults. 

Off  Cape  Vilaret,  7 fms.,  September,  1929.  1 fine  adult. 

Off  False  Cape  Bossut  and  southward  to  Eighty  Mile  Beach, 
September,  1929.  12  fine  adults. 

Carnarvon.  1 poor,  decalcified  specimen.  Loan  from  Western 
Australian  Museum. 

Abrolhos  Islands,  off  Long  Island.  2 very  large  and  fine 
specimens. 

Fremantle,  near  Garden  Island.  6 specimens  adult  and 
young.  Loan  from  Western  Australian  Museum. 

Albany,  off  Bald  Island.  4 specimens.  Loan  from  Western 
Australian  Museum. 
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Pentacta  coerulea  var.  rubra  var.  nov. 

Plate  16,  fig.  5 

Length  75  mm.;  width  of  ventral  surface,  15  mm.,  height,  10  mm.  Body 
quadrangular  in  cross  section,  the  ventral  surface  sharply  set  off  from  the  lateral 
and  wider  than  the  dorsal.  Back  and  sides  well  covered  by  low,  i*ounded  tuber- 
cles; along  each  latero-ventral  margin  are  18-20  of  tliese  about  1.5  mm.  in  diam- 
eter and  not  more  than  that  in  height;  above  this  series  on  each  lateral  surface 
are  about  10  similar  tubercles,  some  a little  longer  than  the  others,  and  on  the 
mid-dorsal  surface  are  about  a dozen  similar  ones  of  diverse  size  and  irregular 
arrangement ; along  each  dorso-lateral  angle  are  14-16  tubercles  of  different  sizes 
but  most  of  them  are  large,  including  tlie  largest  that  the  animal  bears;  these  big 
ones  may  be  4-5  mm.  in  diameter  but  none  are  more  than  2 mm.  high.  At  each 
end  of  the  mid  ventral  ambulacrum  are  two  tubercles  of  the  same  size  as  those  in 
the  ventro-lateral  series.  There  are  no  conspicuous  papillae  about  either  the  anus 
or  the  oral  end.  Tentacles  w(‘ll  expanded,  rather  small,  the  two  ventral  con- 
spicuousl}"  the  smallest. 

Calcareous  particles  like  those  of  coerulea  but  somewhat  less  heavy.  This  is 
best  shown  in  the  large  '‘fenestrated  ovoids,^'  the  openings  into  which  are  con- 
spicuously larger,  with  much  more  slender  rods  between  them  than  in  typical 
coerulea  of  the  same  size.  Color  in  life  bright  red,  almost  uniform,  but  a little 
lighter  at  tips  of  tubercles.  Preserved  in  alcohol,  the  specimen  has  liecome  dingy 
yellow-brown. 

This  beautiful  holothurian  (M.  C.  Z.  no.  1581)  was  picked  up  far  out  on  the 
jetty  flat  at  Broome  during  the  extremely  low  tide  of  Sept.  5,  1929,  but  unfor- 
tunately only  a single  individual  was  found.  The  temptation  to  give  it  full 
specific  rank  has  been  strong  but  in  view  of  the  diversity  shown  by  coerulea  in 
both  form  and  color,  it  seems  best  to  treat  it  as  only  a variety  of  that  species. 
>\ltho  one  individual  of  coerulea  was  seen  which  was  similarly  red,  no  specimen 
with  the  form  and  tuberculation  of  rubra  has  been  noted  either  living  or  in  the 
large  amount  of  preserved  material  studied,  so  it  has  seemed  desirable  to  give  it  a 
distinctive  name. 

Pentacta  crassa 
Plate  16,  fig.  1 

Colochirus  crassus  Ekman,  1918.  K.  Svenska  Vct.-Aki-^d.  Handl.,  58,  No.  (>,  p.  U. 

This  large  and  rather  dull  colored  species  does  not  seem  to  be  very  common 
or  widel}"  distributed.  The  type  material  was  taken  45  miles  west  southwest  of 
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Cape  Jaubert  in  about  ten  fms.  of  water.  At  Broome,  crassa  was  common  only 
near  the  jetty  where  at  very  low  tides  a number  of  large  specimens  were  taken. 
In  1932  a few  small  ones  were  dredged  between  Broome  and  Cape  Jaubert  but  we 
did  not  meet  with  it  elsewhere  in  our  extensive  dredging  up  and  down  the  coast. 
In  form  and  color,  crassa  shows  little  diversity,  the  specimens  from  Broome  agree- 
ing well  with  Ekman’s  material.  In  size,  however,  there  is  more  diversity,  the 
smallest  one  of  the  8 specimens  at  hand  is  35  x 15  x 10  mm.  while  the  largest  is 
145x40  x30  mm.;  it  is  thus  the  biggest  species  of  Pentacta  on  the  northwest 
coast.  EkmaiPs  detailed  description  needs  no  other  additions,  so  far  as  my  ma- 
terial is  concerned.  The  gray  color  of  the  animal  harmonizes  well  with  the  gray 
sandy-mud  in  which  it  lives  more  or  less  buried,  but  there  is  often  a tint  of  red 
even  on  the  back;  the  extent  and  intensity  of  the  salmon-red  on  the  ventral 
surface  differs  greatly  in  different  specimens;  it  is  wholty  lost  in  alcoholic  material. 


Pentacta  tuberculosa 
Plate  16,  fig,  2 

Ilolothuria  tuberculosa  Quoy  and  Gaimard,  1833.  \ oy.  “Astrolalje,”  4,  p.  131. 

Pentacta  tuberculosa  H.  L.  Clark,  1921.  Ech.  Torres  Strait,  p.  171. 

This  is  one  of  the  common  holothurians  at  Broome  and  along  the  northwest 
coast.  It  occurs  with  crassa  around  the  timbers  of  the  jetty  at  Broome  and  is 
easily  recognized  by  its  bright  red  and  yellow  colors  and  the  absence  of  con- 
spicuous papillae.  Papillae,  low  and  broad,  are  present  in  numbers  on  the  back 
and  sides,  but  in  contrast  to  tho.se  of  coerulca  and  crassa  they  are  inconspicuous. 
Semper’s  (1868,  pi.  XII,  fig.  1)  colored  figure  of  Colochirus  anceps^  which  is  gen- 
erally considered  a s3'nonyin  of  tuberculosa^  is  not  altogether  like  iVustralian 
specimens,  as  the  yellow  has  too  marked  a green  tinge  and  the  papillae  are  too 
slender  and  acute.  But  these  differences  are  unimportant  and  are  easily"  accounted 
for  as  due  to  differences  in  age  and  contraction  of  the  specimen.  Alcoholic  ma- 
terial is  3^ellowish,  dirty  white  or  pale  gray. 

Erwe  (1913)  records  specimens  of  tuberculosa  from  Port  Hedland  and  Shark 
Bay  but  Ekman  (1918)  did  not  recognize  it  in  ^Ijoberg’s  collections  from  near 
Cape  Jaubert,  while  we  did  not  find  it  east  of  Broome.  The  material  at  hand  in- 
cludes 2 ver\^  young  specimens,  16  x 6 x 5 and  19  x 7 x 6 mm.  Thej^  are  quite 
quadrangular  and  flat  dorsall^^  but  markedly  pentagonal  at  the  oral  end.  The  low 
tubercles  and  calcareous  particles  reveal  their  specific  identity.  The  other  speci- 
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mens  are  all  small  adults,  the  largest  specimen  being  only  about  100  mm.  long 
X 35  in  diameter. 

The  12  specimens  at  hand  were  taken  as  follows: 

Western  Australia:  Broome,  mudflat  near  jetty,  August  and  September,  1929. 

6 adults. 

Broome,  1930.  R.  A.  Bourne  leg.  1 small  adult.  Loan  from 
Australian  Museum. 

False  Cape  Bossut,  September,  1929.  2 specimens. 

Broome,  dredged  in  5-S  fms.,  June,  1932.  1 small  adult 
(diy)  and  2 young  individuals. 

LEPTOPENTACTA  ^ gen.  nOV. 

Body  elongated,  slender,  pentagonal,  more  or  less  curved,  encased  in  a firm 
body  wall  made  up  of  enlarged  scales  or  small  plates,  covered  with  a densely 
calcified  epidermis;  pedicels  relatively  few  in  a single  straight  or  zigzag  series  on 
each  dorso-lateral  angle,  and  in  a more  or  less  crowded  double  series  on  each 
ventral  ambulacrum;  tentacles  10,  small,  the  ventral  pair  smaller  than  the  others. 

Genotype,  Leptopentacta  grisea  sp.  nov. 

This  is  the  group  which  Theel  (ISSG)  calls  Oenus  in  the  ^‘Challenger'’  Report, 
but  unfortunately  we  cannot  use  that  name  for  it.  Tlie  type  of  Oenus  must  be 
either  hrunnexis  or  ladeus  of  Forbes  and  those  British  species  are  probably  identi- 
cal and  belong,  according  to  the  best  authorities,  in  the  genus  Cucumaria;  hence 
Oenus  is  a synonym  of  that  name.  It  therefore  cannot  be  used  for  the  group  of 
East  Indian  forms  described  l^y  Semper  {vubricatus^  pijgmaeus),  Sluiter  {jovani- 
cus)  and  Theel  (typicus).  This  seems  to  be  a homogeneous  group  worthy  of  a 
distinctive  name,  and  ^‘Leptopentacta"  emphasizes  its  relationship  to,  as  well  as 
its  most  obvious  difference  from,  t^^pical  Pentacta.  Whether  Oenus  violpadioidcs 
Semper  belongs  here  seems  to  me  very  doubtful. 

Leptopentacta  grisea" 

Length  70  mm. ; diameter  at  middle  of  bod}^  about  5 mm. ; anterior  end  blunt 
and  rounded  in  its  present  contracted  condition  scarcely  4 mm.  in  diameter; 
posterior  end  attenuate,  only  2 mm.  thick  at  the  anus;  body  strongly  curved, 

^ XeTrros  Pentacta,  the  genus  to  which  these  forms  are  most  nearly  related. 

2 (/mews  s=  gray , in  reference  to  the  coloration. 


454 


memoir:  museum  of  comparative  zoology 


measuring  about  63  mm.  along  the  mid-dorsal  interambulaerum  and  over  85 
mm.  along  the  mid-ventral  ambulacrum.  Pedicels  about  50  in  each  dorsal  am- 
bulacrum, arranged  in  a markedly  zigzag  manner  at  the  middle  of  the  body  but 
in  more  nearly  single  series  at  each  end;  these  pedicels  are  1-2  mm.  high  and  dis- 
tinctly pointed  near  the  middle  of  the  animal  but  become  lower  and  blunter  near 
each  end;  in  the  ventral  ambulacra,  the  pedicels  are  about  twice  as  numerous 
and  form  distinctly  do\ible  series,  except  at  each  tip  end;  they  are  lower  (in  their 


Fig.  37.  Leptopentacta  grisea.  a.  Knobbed  buttons.  b.  Baskets.  c.  Supporting  plate 
from  pedicel.  d.  Large  ovoid  mass  from  tip  of  pedicel.  All  figures  x 425. 

contracted  condition)  blunter  and  larger  than  the  dorsal  pedicels.  Tentacles  10, 
rather  small,  the  ventral  pair  smaller  than  the  rest.  Calcareous  ring  not  very 
stout,  the  radial  pieces  rather  narrower  than  the  interradial,  but  like  them  in 
having  distinct  anterior  points;  there  are  well  marked  posterior  {)rolongations  on 
the  radial  pieces,  about  equal  to  the  height  of  the  piece  itself.  Aladreporic  canal 
single,  small,  l^olian  vessel  single,  slender  ))ut  not  very  long  (about  5 mm.). 

Calcareous  particles  in  the  body  wall  of  three  distinct  t3q)cs.  Forming  the 
body-wall  itself  are  large  scales  or  small  plates,  approximately  a millimeter  in 
diameter,  but  often  more  and  often  less;  the}'  are  of  irregular  shape  but  with 
rounded  angles,  and  form  about  three  irregular  longitudinal  series  in  each  inter- 
ambulacrum  at  the  middle  of  the  body;  they  are  elosel}"  joined  but  do  not  seem  to 
overlap.  Co\'ering  these  plates  but  not  really  obscuring  them  is  an  epidermis 
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crowded  with  minute  calcareous  particles;  the  inner  layer  of  these  is  made  up  of 
perforated  plates,  man}^  if  not  most,  of  which  are  fairly  symmetrical  knobbed 
buttons  40-S0^  in  length  and  perforated  with  4 holes  (fig.  37,  a);  sometimes  there 
are  5,  or  6,  holes;  the  thickness  of  these  plates,  the  number  and  size  of  the  knobs 
and  the  regularity  of  form  and  of  margin  show  very  gi’eat  diversity.  The  outer- 
most layer  of  particles  is  made  up  of  delicate  small  ^‘baskets”  similar  to  those 
found  in  various  species  of  Pentacta  and  Th^^one,  but  very  small,  onl}'  about  30^ 
in  diameter  (fig.  37,  b).  The  pedicels  are  more  or  less  rigid  with  large,  perforated, 
curved  supporting  rods  (fig.  37,  c)  and  plates  and  buttons  similar  to  those  in  the 
body  wall;  no  end  plates  are  present  but  the  tip  of  each  pedicel  has  several  large, 
thick,  rough,  ovoid  masses  of  calcareous  matter  nearly  half  a millimeter  long 
(fig.  37,  d).  The  tentacles  contain  large  quantities  of  supporting  rods  of  diverse 
sizes  and  numerous  perforated  plates;  they  are,  however,  easily  retractile.  There 
are  no  calcareous  teeth  or  calcified  papillae  about  the  anus. 

Color  in  life  uniformly  gray  above,  on  the  sides  and  at  both  ends  of  the  body 
with  the  ventral  surface  white  or  whitish;  the  gra}^  is  the  same  color  as  that  of  the 
sandy-mud  in  which  the  animal  lives.  Preserved  specimens  are  also  gray  but  the 
white  ventral  surface  has  become  dingy  or  yellowish. 

Holoty]^e,  M.  C.  Z.  no.  1588  from  the  jetty  flat  at  Broome,  Western  Austra- 
lia, August,  1929. 

This  remarkable  holothurian,  quite  different  from  any  other  found  at  Broome, 
is  conmion  in  the  sandy-mud  near  the  jetty  at,  and  for  some  distance  above,  low 
tide  level.  Apparently  it  lives  entirel}^  buried,  but  when  undisturbed  and  covered 
by  water  it  probabl}^  has  each  end  of  the  strongly  curved  body  at  the  surface. 
\Mien  the  tide  is  out  it  seems  to  contract  so  that  no  trace  of  it  is  \dsible,  but  dig- 
ging with  a spade  at  random  frequently  produced  one  or  more  specimens.  Xo 
very  small  ones  were  seen,  the  smallest  of  the  21  specimens  in  the  collection  being 
about  40  nmi.  long  by  5 in  diameter.  The  largest  specimen  taken  is  now  75  x 8 mm. 
As  the  body  wall  is  so  rigid  it  is  probable  that  the  preserved  specimens  are  nearly 
life-size.  The  animal  is  very  inert  and  neither  in  the  sieve  nor  when  handled  were 
any  movements  detected.  This  species  is  distinguished  from  the  pre\4ously  des- 
cribed Cucumarias  of  the  same  type  by  the  calcareous  particles  and  the  size  and 
arrangement  of  the  plates  in  the  body-wall.  It  does  not  seem  very  similar  to  any 
one  of  them. 
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PSEUDOCOLOCHIRUS  AXIOLOGUS 
Colochlnis  axiologus  H.  L.  ( lark,  1914.  Rec.  W.  A.  I\Ius.,  1,  p.  171. 

This  remarkable  holothuriaii  was  described  from  two  spocinieiis  taken  at 
Port  Hedland,  northwestern  Australia.  It  was  therefon*  a great  pkvasiire  to  take 
three  speeimens  in  or  near  Pender  Bay,  northeast  of  Broome,  in  June,  1932,  in 
5-8  fms.  of  water.  Three  additional  specimens,  taken  still  further  east  at  Augustus 
Island,  have  been  sent  by  Air.  Bardwell.  This  additional  material  is  of  importanee 
in  considering  the  questions  which  have  arisen  regarding  tlie  validity  of  the  species. 

In  life  the  outstanding  feature  of  the  animal  is  its  bright  coloration.  This 
was  not  indicated  in  the  types  nor  is  it  retained  by  preserved  material;  ob\uously 
it  is  of  little  value  as  a character  by  which  to  identify  alcoholic  specimens.  The 
colors  are  so  similar  to  those  of  Cnenmaria  tricolor  Sluiter  that  I supposed  my 
specimens  were  surely  that  species.  My  field  notes  say:  ^Take  Sluiter’s  figure.  A 
large  bright  colored  species,  yellow,  blue  (on  interambulacra)  and  red  (ambulacra 
and  anal  region);  oral  and  eloacal  margins,  deep  brown.  Tentacles  white,  brown 
and  orange.'’  The  difference  in  the  color  of  the  tentacles  is  proliabl}"  not  significant 
but  conspicuous  morphological  differences  forljid  treating  the  two  species  as 
identical.  Sluit(‘r’s  figure  and  description  demonstrate  the  existence  of  olivious 
ambulacra  with  numerous  pedicels  on  the  dorsal  surface.  These  are  almost  entirely 
lacking  in  all  specimens  of  axiolognSj  except  for  the  band  of  red  color  in  life.  In 
the  specimens  from  Augustus  Island  a few  scattered,  minute,  com])letely  con- 
tracted pedicels  can  l^e  made  out  with  a lens  in  tlie  dorsal  ambulacra  but  a super- 
ficial examination  leads  one  to  think  them  lacking.  Another  reason  for  eomsider- 
ing  axiologus  distinct  from  tricolor  is  the  ab.senee  of  calcareous  deposits  in  the 
body  wall.  I find  nothing  of  this  nature  in  my  Australian  specimens,  while  »Sluiter 
describes  and  figures  characteristic  perforated  jilates  in  tricolor.  In  this  connection 
attention  should  be  called  to  Ekmaifs  (1918,  p.  26)  account  of  two  small  holo- 
thurians  (41-49  mm.  long)  from  northwe.stern  Australia  which  he  considers  the 
3^oung  of  axiologus.  If  he  is  correct,  and  I am  far  from  denying  that  he  is,  the 
Australian  species  has  plenty  of  calcareous  material  in  the  bod}^  wall  before  it  is 
half  grown  and  then  loses  it  entirely  with  maturitjL  But  the  spicules  which  he 
figures  are  totally  different  from  those  of  tricolor.  It  has  been  suggested  that 
Pseudocolochirus  is  monot^qiic  and  that  both  tricolor  and  axiologus  are  synonyms 
of  the  genot^’pe,  violacciis  Theel,  but  the  same  objections  hold  to  identifying  the 
Australian  material  with  the  ^‘Challenger’’  species  that  prevent  calling  it  by 
Sluiter’s  name.  Whether  the  '‘Challenger”  and  "Siboga”  species  are  identical,  I 


CLARK:  AUSTRALIAN  ECHINODERMS 


457 


have  no  means  of  deciding  but  from  the  figures  given,  it  seems  to  me  unlikely.  1 
am  therefore  referring  three  species  to  Pearson  s (1910,  p.  172)  useful  genus. ^ 

Of  the  six  specimens  of  a.viohgus  at  hand,  the  three  from  Augustus  Island  are 
smaller  and  lighter  colored.  They  range  from  85  to  95  mm.  in  length  and  are  for 
the  most  part  jullowish  buff  in  color.  They  show  to  an  unequal  degree  traces  of 
the  red  which  marked  the  ambulacra  in  life.  The  form  of  the  body  is  that  typical 
of  the  species  — a nearly  flat  back  and  a highly  convex  ventral  surface.  The  anal 
teeth  are  conspicuous  but  there  seem  to  be  no  calcareous  particles  in  the  body 
wall.  The  tentacles  are  completely  retracted.  The  three  specimens  from  Pender 
Bay  are  considerably  larger  and  are  duller  colored;  in  spite  of  their  bright  red, 
yellow  and  blue  of  life,  they  are  now  simply  dull  purplish-gray  with  traces  of 
violet  here  and  there.  In  two  specimens  the  tentacles  are  expanded  and  show  the 
lesser  branches  as  dark  brown,  the  stalk  and  its  main  subdivisions  light  gray. 
i\Iy  original  description  of  axiologus  was  erroneous  in  saying  that  the  two  ventral 
tentacles  arc  ^^much  smaller’’  than  the  other  eight.  The  ten  tentacles  are  all  of 
approximately  equal  size.  My  error  was  due  to  the  strongly  contracted  condition 
of  the  tentacles  in  the  type  material. 

The  largest  of  the  Pender  Bay  specimens  is  remarkable  not  only  for  its  size 
but  for  the  hexamerous  condition  of  the  posterior  half  of  the  body.  In  life,  this 
individual  had  a longitudinal  diameter  of  120  mm.  and  a transvense  diameter  of 
about  75;  measured  along  the  somewhat  concave  back  from  just  behind  the 
tentacles  to  the  anus,  the  length  was  125  mm.  but  measured  from  the  base  of  the 
two  ventral  tentacles  along  the  midvcntral  ambulacrum  to  the  anus  it  was  325 
mm.;  the  oral  disk  was  40  mm.  across.  In  the  alcohoUc  specimen  these  dimensions 
have  undergone  great  and  very  unequal  shrinkage;  the  length  along  the  back  is 
now  75  mm.  but  along  the  ventral  ambulacrum  only  150;  the  longitudinal  diameter 
is  about  100  mm.,  the  transverse  about  65  and  the  diameter  of  the  oral  disk  about 
35.  Near  the  middle  of  the  body,  in  this  specimen,  the  midventral  ambulacrum 
divides  abruptly  into  two  ec^ual  branches  which  diverge  considerably  at  first  and 
then  run,  well-spaced  from  each  other,  convergingly  to  the  anus,  where  there  arc 
six  equal,  and  as  usual  conspicuous,  anal  teeth.  This  is  the  most  perfect  case  of 
posterior  hexamerous  symmetry  I have  cv^er  seen  in  a holothurian. 

^ For  some  unknown  reason  this  paper  of  Pearson’s  was  never  listed  in  the  Zoological  Record 
and  the  generic  name  Pseudocolochirus  never  appeared  in  the  Record’s  index  to  generic  names  until  the 
volume  for  1930.  Presumably  because  of  this  Deichmann  in  her  monograph  on  the  holothurians  of  the 
western  Atlantic  (1930)  publishes  Pseudocolochirus  (p.  181)  as  a genUsS  novis  and  says  that  the  name  was 
proposed  l^y  Pearson  in  a letter  to  Mortensen  “l)ut  was  never  published.”  She  designates  the  same  t}’’pe 
as  Pearson  (namely  Colochirus  violaceus  Th6e!)  but  oddly  enough  the  Zoological  Record  for  1930  gives  the 
type  as  inysticus  sp,  nov. ! 
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PENTATHYONE^  geiL  llOV. 

Dendroehirote  holothiirians  with  10  tentacles  of  which  the  two  ventral  are 
distinct^  smaller;  calcareous  ring  stout,  not  coin])osed  of  many  small  pieces  but 
with  conspicuous  posterior  radial  ])rolongations;  in  normal  condition,  l^od}^  more 
or  less  quadrangular;  the  ventral  side  composed  of  three  ambulacra  with  the  inter- 
vening two  narrow,  interambulaera;  the  lateral  areas  and  the  back,  each  made 
up  of  one  broad  interambulacrum,  the  two  remaining  amlmlacra  occupjdng  the 
dorso-lateral  angles;  body  wall  rather  thick,  especially  on  the  dorso-latcral  angles; 
pedicels  small  and  numerous,  in  adults  completely  covering  the  ventral  surface, 
so  that  the  individual  amlnilacra  are  not  distinguishable;  at  both  ends  of  the 
body  the  ambulacra  are  more  or  less  cons])icuous  from  the  presence  of  large 
tul)ercles  arranged  in  a crowded  double  series,  each  tubercle  terminating  in  a 
single  rather  large  pedicel;  in  the  contracted  holothurian,  these  radial  series  of 
tubercles  meet  over  the  mouth  and  over  the  anus  as  they  do  in  Pent  act  a,  tho 
the}’  do  not  form  ^S’alves;’'  they  are  much  less  noticealile  in  the  expanded  animal; 
along  the  dorso-lateral  amlndacra  the  tubercles,  which  show  very  great  diversity 
in  number  and  conspicuousness,  form  a fairly  continuous  series,  but  on  the  ventro- 
lateral areas,  they  are  lacking  at  and  just  anterior  to  the  middle;  in  large  in- 
dividuals there  are  generally  quite  a number  ):>osteriorly ; besides  the  tuberclf\s, 
there  are  pedicels  present  on  all  the  ambulacra  and  usually  to  a greater  or  less 
extent  on  the  interambulaera,  also,  though  they  may  be  quite  wanting  on  the 
back  and  even  on  the  lateral  areas  near  middle  of  body.  Calcareous  particles 
in  body-wall  more  or  less  scattered  (except  near  the  papillae)  very  small  tables 
consisting  of  a disk  with  four  large  perforations  and  generall}"  one  or  more  (often 
four)  much  smaller  ones  and  a spire  of  two  vertical  rods  connected  by  one  cross- 
bar near  the  tip;  there  is  much  diversity  in  length  and  stoutness  of  these  rods  and 
the  number,  form  and  size  of  the  points  in  which  they  terminate;  in  spite  of  the 
diversity  shown  in  both  disk  and  spire  these  taldes  (figured  by  Ludwig,  1875, 
pi.  VI,  fig.  IS)  arc  very  characteristic.  They  arc  obviously  similar  to  those  of 
Thyone  f iisus  and  papuensis  but  are  much  smaller  and  more  irregular. 

Genotype,  Thyone  mirahilis  Ludwig,  1875. 

Only  a few  years  ago  (1932,  Great  Barrier  Beef  Exp.  1928-29,  4,  pp.  221, 
222)  I carelessly  confused  mirahilis  with  Thyone  papuensis  (ThcT‘l),  owing  to 
completely  inadequate  material.  Lampert  (1889)  in  discussing  a single  specimen 
of  ynirabilis  from  northwestern  Australia,  pointed  out  the  resemblance  that  it 

^Peniacia-\-Thyo?i€f  in  reference  to  the  combination  of  features  occurring  in  each  genus. 
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showed  to  Pentacta,  and  the  impropriety  of  placing  it  in  Thyonc,  but  he  did  not 
venture  to  give  it  a new  generic  name.  Now,  in  the  light  of  ample  material,  I am 
not  willing  to  let  so  distinctive  a form  remain  in  Thyone,  which  is  too  hetero- 
geneous as  it  is.  Pentathyone  bears  very  much  the  same  resemblance  super- 
ficially to  Thyone  that  Stiehopus  does  to  Holothuria,  and  I am  inclined  to  regard 
this  distinctive  body  form  as  the  chief  character  of  the  genus.  In  this  it  ap- 
proaches Pentacta  but  the  soft  body  wall  with  little  calcareous  material  in  it 
distinguishes  the  genus  readily.  The  calcareous  particles  are  also  a distinctive 
feature,  tho  recalling  those  of  Thyone  fusus.  No  holothurian,  with  fundamentally 
different  particles,  should  be  placed  in  Pentathyone.  A brief  diagnosis  of  the 
genus  might  be  expressed  as  follows: 

Dendrochirote  holothurians  with  10  tentacles;  conspicuous  but  not  poly- 
placous,  posterior  prolongations  on  radial  pieces  of  calcareous  ring;  quadrangular 
body  with  ciowded  pedicels  veutrally;  double  series  of  tubercles,  with  pedicels, 
on  ambulacra  dorsally;  calcareous  particles  in  body  wall,  small  tables  with  spire 
of  only  two  rods  and  disk  with  few  perforations. 


Pentathyone  mirabilis 
Plate  16,  lig.  3 

Thyone  mirahilis  Ludwig,  1874.  Arl^.  Zool.-Zoot.  Inst.  Wurzburg,  2,  p.  93. 

Although  the  type  locality  for  this  holothurian  is  on  the  Queensland  coast, 
it  occurs  at  Darwin  and  is  quite  common  at  Broome.  I was  at  first  inclined  to 
consider  the  specimens  from  Broome  as  a closely  related  but  distinct  species  but 
direct  comparison  with  some  excellent  specimens  from  Port  Curtis,  Queensland, 
has  convinced  me  that  Erwe  (1913,  p.  362)  is  probably  right  in  considering  his 
specimens  from  the  northwest  coast  as  identical  with  Ludwig’s.  Several  of  those 
from  Broome  are  considerably  larger  than  any  previously  recorded,  the  largest 
being  SO  by  18  mm.  In  life,  the  large  specimens  were  well  over  100  mm.  in  length 
when  normally  expanded.  The  shape  of  the  body,  as  pointed  out  by  Lamport 
(1889,  p.  835),  and  the  habits  are  like  those  of  Pentacta  and  not  at  all  like  Thyone 
or  Cucumaria.  On  the  other  hand  the  texture  of  the  body-wall  and  the  character 
of  the  calcareous  deposits,  which  are  not  abundant,  separate  mirabihs  sharply 
from  the  hard  and  inert  Pentactas. 

The  color  in  life  shows  great  diversity  without  any  very  evident  reason.  A 
specimen  dredged  near  the  jetty  at  Darwin,  was,  according  to  my  field  notes, 
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“2  inches  long,  delicate  creamy  white,  the  dorsal  projections  long,  attenuate  of 
unequal  size.”  When  killed,  all  the  projections  contracted  and  “pigment  became 
evident,  especially  in  feet  and  intcrambulacra.  Preserved  specimen  thus  very 
unlike  living  one.”  A specimen  dredged  near  the  Shell  Islands,  Darwin,  two  weeks 
later  “was  nearly  uniform  brown  but  on  being  iirescrvcd  liecame  so  much  like” 
the  preceding  that  it  is  referred  to  the  same  speeics  without  doubt.  The  third 
Darwin  specimen  was  creamy-white  in  life  and  was  well  concealed  in  a sponge; 
if  became  dark  on  preservation.  At  Broome,  no  \-ery  light  colored  specimens 
were  noted,  nor  was  there  any  striking  difference  between  adults  and  young. 
But  there  was  much  diversitj'  of  coloring  and  some  of  the  specimens  were  quite 
handsome.  The  ground  color  ranged  from  yellowish-brown  with  more  or  less  of  a 
greenish  cast  to  a deep  purple,  almost  black  in  some  cases,  when  strongly  con- 
tracted. But  the  introvert  was  yellowish-  or  grayish-white,  the  tentacles  white 
speckled  with  black,  and  the  pedicels  and  tips  of  papillae  bright  red.  The  large 
dorso-lateral  papillae  are  light  in  comparison  with  the  ground  color  of  the  body. 
Pre.scrved  material  is  equall}'  varied  or  more  so.  Some  specimens  are  creamy 
white,  partieularl}^  the  large  ])apillac,  with  tentacles  and  pedicels  dark;  often  the 
more  or  less  bare  interambidacral  areas  are  so  dark  as  to  apjiear  like  3-5  dark 
stripes;  this  sort  of  coloring  is  very  marked  in  the  material  from  Port  Curtis  and 
is  evident  in  certain  specimens  from  Broome.  On  the  other  hand  many  of  the 
Broome  specimens  are  quite  reddish  or  reddish-brown  and  a few  are  ver}'  dark, 
almost  a deep  purplish-brown.  Tlie  diversity  in  numlicr  and  distribution  of 
pedicels  is  nearly  as  great ; in  the  Port  Curtis  specimens  there  are  few  pedicels  on 
the  dorsal  and  lateral  interambulacra  and  these  are  at  the  ends  of  the  body;  in 
most  of  the  Broome  material  jicdicels  arc  more  or  less  generally  present  on  all 
the  interambulaera. 

Like  several  species  of  Pent  act  a,  miruhihs  lives  in  shallow  water,  among 
sponges,  horny  corals,  and  other  animal  growths,  as  well  as  where  there  is  some 
coralline  algae  or  other  ^-egetation.  We  took  specimens  from  tide-pools  at  False 
Cape  Bossut  and  at  ’V'ery  low  tides  from  far  out  on  the  jetty-flat  at  Broome.  We 
also  dredged  a number  of  specimens  in  water  7 fathoms  deep  or  less. 

Ludwig’s  .specimen,  which  was  unique,  came  from  Bowen,  Queensland,  and 
Bell  (1SS4)  reported  a single  specimen  from  Port  Denison.  Lamport  (1889) 
records  a single  small  specimen  from  the  Dampier  Archipelago,  northwestern 
AustraUa  and  Erwe  (1913)  lists  eight  specimens  from  Port  Hedland  and  Sharks 
Bay.  Sluiter’s  (1901)  specimens  from  near  Flores  in  G4  m.  are  hardly  to  be  re- 
ferred to  mirnhilis;  the  colored  figure  given  is  quite  unlike  any  living  specimen  I 
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have  seen  of  that  species  and  the  entire  absence  of  calcareous  particles  prevents 
any  real  identification.  Koehler’s  (1S95)  reference  of  a specimen  from  the  Sunda 
Islands  is  negatived,  even  as  he  expected,  by  the  calcareous  particles  — the  tables 
of  7?iirabiliSj  though  showing  more  or  less  diversity,  are  very  distinctive.  So  far 
as  we  know  then,  this  interesting  holothurian  is  found  011I3’  on  the  tropical  coasts 
of  Australia,  but  ranges  from  Bowen  to  Shark  Ba}\ 

A careful  study  of  Ekman’s  (1918)  description  and  figures  of  his  Cueumaria 
areolata  satisfies  me  that  that  supposedl}"  new  species  is  based  on  two  badl}-  con- 
tracted specimens  of  P.  f/iirabilis.  They  were  taken  in  shallow  water,  west  south- 
west of  Cape  Jaubert,  W.  A.,  and  are  in  such  strongly  contracted  condition  that 
the  natural  bod}^  form  is  quite  obliterated.  The  photographs  agree  well,  however, 
with  specimens  of  fuirabihs  in  similar  condition.  Considering  these  puzzling  speci- 
mens to  be  Cucumarias,  it  is  not  strange  that  Ekman  overlooked  their  resemblauce 
to  ?7urabiUs.  That  so  excellent  a worker  should  do  this  is  further  evidence  that  a 
new  genus  is  needed  for  Ludvig^s  species. 

The  material  in  hand  consists  of  43  specimens,  ranging  in  size  from  15x4 
to  SOx  18  mm.  The  smaller  indi\fiduals  of  course  have  fewer  pedicels  and  less 
conspicuous  dorsal  papillae,  and  the  reference  of  such  specimens  to  Cueumaria 
would  not  be  unnatural.  The  localities  where  this  material  was  collected  are  as 
follows: 

Queensland:  Port  Curtis,  off  Gatecombe  Head,  9-12  fms.  4 adult  specimens  in 
fine  condition.  Loan  from  Australiau  ^Museum. 

Xorthern  Territory:  Darwin,  July,  1929.  3 small  specimens. 

Western  Australia:  Augustus  Island,  October,  1933.  Beresford  E.  Bardwell  leg. 

1 small  adult. 

Broome.  31  adults  and  3'oung. 

False  Cape  Bossut,  September,  1929.  2 small  adults. 

Between  Broome  and  Wallal,  5-7  fms.,  September,  1929. 

2 adults. 

Thyone  buccalis 
Stimpson,  1S55.  Proc.  Acad.  Nat.  Sci.  Phila.,  7,  p.  3S6. 

In  spite  of  the  fact  that  Stimpson  does  not  mention  the  calcareous  deposits 
in  his  specimens  from  Port  Jackson,  all  subsequent  writers  seem  to  agree  that 
they  are  just  like  those  of  Siolus  sacelluSj  and  the  name  Thyone  sacellus  has  been 
widelj^  used.  But  if  this  assumption  is  correct,  the  name  given  by  Stimpson  must 
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be  used  and  hence  Thyone  buccalis  is  the  correct  name  for  this  common  and  widely 
distributed  species,  the  calearcous  partieles  of  which  are  so  very  distinctive. 

As  the  pre\dously  known  range  extends  from  Japan  to  Aden  in  the  north  and 
from  Port  Jackson  to  Delagoa  Bay  in  the  south,  it  is  not  strange  that  this  Thyone 
is  common  on  the  northern  coast  of  Australia.  We  found  it  at  East  Point,  Darwin, 
and  discovered  that  at  Broome  it  is  one  of  the  most  abundant  holothurians, 
occurring  in  large  numbers  in  the  soft  mud  around  more  or  less  buried  rocks,  well 
above  low  water  mark,  on  the  jetty  flat.  It  was  also  frequently  dredged.  The 
color  in  life  ranges  from  bright  yellow-brown,  red-brown  or  seal  thrown  to  purplish- 
black;  the  pedicels  and  tentacles  are  usually  much  darker,  often  nearly  black,  but 
there  is  some  diversitjL  The  colors  change  little  on  preservation.  The  body  wall 
is  firm  and  smooth  and  when  strongly  contracted  is  quite  hard.  The  largest 
specimen  is  110  mm.  long  by  30  mm.  thick,  but  the  usual  size  of  adult  specimens 
is  75-90  mm.  in  length  with  a diameter  of  18-20  mm.  There  are  many  young 
individuals  in  the  present  series,  the  smallest  being  15  mm.  long  by  5 in  thickness. 

The  material  at  hand  (G6  specimens)  consists  of  the  following  lots; 
Queensland:  Port  Curtis,  Bat  Island.  Ward  and  Boardman  leg.  1 specimen. 
Northern  Territory:  Darwin,  East  Point,  July  13,  1929.  1 fine  adult. 

Western  Australia:  Broome,  jetty  flat;  Entrance  Point;  and  dredging  at  Pearl 

Shoal  just  outside  Roebuck  Bay  in  7-S  fms.  56  specimens. 

False  Cape  Bossut,  and  dredge-hauLs  between  there  and 
Eighty  j\Iile  Beach,  Sept.  8-10,  1929.  7 specimens. 

Exact  locality  unknown.  1 very  large  specimen,  property  of  the  Perth  Museum. 

Thyone  buccalis  var.  pallida  var.  nov. 

Length  65  min.,  diameter,  15  mm.  Similar  to  buccalis  in  body  form,  texture 
of  body  wall,  distribution  of  pedicels  and  all  internal  characters,  but  difTering 
conspicuously  in  its  pure  white  color  and  light  brown  tentacles;  this  is  not  due  to 
bleaching  but  to  a lack  of  pigment.  The  calcareous  particles  are  like  those  of 
buccalis  but  there  seem  to  be  no  rosettes  in  introvert  and  tentacles,  tho  there  are 
many  slender  rods;  at  base  of  tentacles  these  have  expanded  and  perforated  ends, 
and  these  ends  where  broken  ofT  resemble  rosettes:  in  the  tentacle  branches  and 
distally  the  rods  are  very  slender,  onl}"  a little  expanded  at  tip,  and  have  but  one 
perforation  there  or  none.  Most  of  the  buttons  in  the  body  wall  have  fewer  and 
larger  knobs  on  the  margin  than  those  of  the  specimen  of  buccalis  with  which 
pallida  was  first  compared.  But  further  study  of  this  point  and  examination  of 
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several  specimens  lias  convinced  me  there  is  no  constant  difference,  the  diversity 
in  number  and  form  of  the  marginal  knobs  is  so  great  even  in  a single  individual. 

Holotype,  M.  C.  Z.  no.  1609  from  the  jetty-flat  at  Broome,  W.  A.,  near  low 
water  mark,  Sept,  1929. 

This  specimen  was  collected  with  biiccalis  and  grisea  and  was  supposed  to  be 
a peculiar  individual  of  buccaliSy  but  it  seems  best  to  set  it  out  clearly  from  the 
others  by  giving  it  a varietal  name,  tho  I am  suspicious  that  the  type  is  onl}^  an 
individual  freak. 


Thyone  papuensis 

Thyone  fusus  var.  papuensis  Theel,  ISSG.  “Challenger’^  Holoth.,  p.  92. 

Thyone  papuensis  H.  L.  Clark,  1921.  Ech.  Torres  Strait,  p.  167. 

Thyone  eastanca  L.vmpert,  18S9.  “Gazelle”  Holo.,  p.  836. 

This  holothurian  occurs  at  Broome  but  it  ls  not  v^ry  common.  It  usually 
contracts  badly  when  collected  and  it  seldom  relaxes  normally  in  Epsom  salts. 
Hence  onl}^  one  of  the  specimens  at  hand  is  sufficiently  extended  to  give  any 
proper  idea  of  the  size  or  form  in  life;  even  in  this  specimen  the  intiovert  is  reversed 
and  extruded.  This  individual  is  about  75  mm.  long  by  18-20  in  diameter  and 
yellowish-brown  in  color,  the  tentacles  not  very  different;  the  body  tapers  much 
posteriorly.  The  smallest  specimen  is  only  about  12  mm.  long  by  3 or  4 in  diameter 
but  is  strongly  contracted.  All  the  other  specimens  are  almost  spherical,  firm 
bodies  of  a dull  brown,  with  tentacles  fully  expanded  but  the  introvert  full}^ 
extended,  and  in  three  cases  completely  severed  from  the  body.  Tliese  expanded 
tentacles  hav^e  the  trunk  and  branches  white  like  the  introvert,  but  the  terminal 
branchlets  are  very  dark  brown  in  marked  contrast.  The  smallest  specimen  was 
found  on  the  under  side  of  a rock  near  low  water  mark.  The  others  were  taken 
among  rocks  in  the  sand}wnud  of  the  jetty-flat  or  were  di’cdged  on  a similar  bot- 
tom in  5-7  fms.  of  water  near  Broome.  There  are  8 specimens  altogether.  There 
seems  little  reason  to  doubt  that  Lampert^s  T.  casfanea  is  based  on  small,  con- 
tracted specimens  of  jjapueiisis. 


Thyone  vercoi 

Joshua  and  Creed,  1915.  Trans.  Roy.  Soc.  S.  Austr.,  39,  p.  19. 

There  are  two  specimens  of  this  South  Austrahan  species,  loaned  by  the 
South  Australian  Museum.  One  is  only  14  x 7 mm.,  light  gray  in  color  and  very 
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mucli  contracted;  the  other  is  50x20  mm.,  light  brown  in  color,  well  expanded 
except  that  the  tentacles  are  within  the  introvert.  Both  specimens  came  from 
near  the  semaphore  on  Le  Fe\Te's  peninsula,  St.  Vincent  Gulf. 


Thyone  alba^  sp.  nov. 

Length  21  mm.,  quite  contracted;  diameter  about  9 min.  at  middle  of  body, 
which  tapers  but  little  towards  either  end.  Body  wall  moderately  thick,  but  not 
at  all  hard.  Pedicels  long  and  rather  numerous,  more  so  ventrally  than  dorsally, 
very  irregularly  distributed.  Tentacles  10,  the  2 ventral  smaller.  Calcareous 
ring  about  1.5  mm.  high,  with  a projection  half  a millimeter  long  on  the  anterior 
margin  of  each  piece;  posterior  margins  of  interradial  pieces  veiy  straight;  radial 


Fig.  38.  Thyone  alba.  Tables,  x 425. 


pieces  with  very  slender  paired  prolongations,  more  than  3 mm.  long;  these  pi‘o- 
jections  are  apparently  made  up  of  several  pieces.  Polian  vessel  single  and  mad- 
reporic  canal  single,  confined  to  dorsal  mesentery. 

Calcareous  particles  in  body  wall,  tables  (fig.  3S)  of  small  size,  with  irregular 
disks  and  rather  solid  spires;  as  a rule  the  disk  is  longer  than  wide  but  it  ma}"  be 
squarish  or  almost  triangular;  it  is  perforated  primarily  by  about  3 pairs  of  holes 
of  unequal  size,  distal  to  which  there  are  usually  from  1 to  G or  more  smaller 
holes,  irregularly  placed;  disks  are  70-90jLi  long,  and  40-75ju  wide;  the  spire  is 
rather  low  and  stout,  consisting  of  two  vertical  rods,  more  or  less  closely  joined 
at  top  and  also  often  by  a cross  bar  which  may  merge  with  tlie  top;  long  axis  of 


= white,  in  reference  to  the  color  in  life. 
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top  parallel  with  long  axis  of  disk;  supporting  tables  in  the  pedicels,  with  narrow, 
curved,  rod-like  disks,  abundant.  In  the  introvert  and  at  the  base  of  the  ten- 
tacles, the  tables  become  coarse  and  irregular  in  form,  with  more  perforations  in 
the  disk  and  more  and  larger  points  on  the  spire;  the}"  are  soon  replaced  by 
rosettes,  which  are  elongated  and  gathered  in  heaps  in  the  tentacles  where  they 
intergrade  imperfectly  with  the  few  and  scattered  tentacle-rods,  which  are  small 
and  slender,  and  perforated  or  simply  forked  at  the  tips.  Anal  teeth  well  de- 
veloped, the  whole  periproctal  area  being  quite  calcareous. 

Color,  white  with  pedicels  cream-color;  posterior  end  of  body  becomes 
grayish  distally. 

Holotype,  M.  C.  Z.  no.  1610,  from  sandy  mud,  near  normal  low-water  mark, 
jetty-flat,  Broome,  W.  A.,  Aug.  29,  1929. 

My  field  notes  say:  ^‘Thyone  sp.?  Pure  white,  rather  Cucumaria-like,  long 
pedicels.  1 specimen  found  in  sieve  on  mud  flat  south  of  jetty.’^  Oft  repeated 
digging  never  revealed  anotlier  specimen,  nor  did  we  meet  with  one  during  the 
1932  collecting. 

The  nearest  ally  of  this  species  would  seem  to  be  Thijone  dura  Koehler  and 
Vaney  (1908,  p.  40)  of  which  2 small  specimens  were  taken  by  the  ‘Tnvestigator’^ 
in  the  Arabian  Sea, west  of  Bombay  in  44  fms.  But  dura  has  a very  different  body- 
wall,  the  body  tapers  to  each  end  and  the  calcareous  tables  are  larger,  with  higher 
spires  and  more  perforations  in  the  disk.  Nevertheless  the  resemblance  in  the 
calcareous  ring  and  in  the  supporting  tables  of  the  pedicels  is  noteworthy. 
Sufficient  material  might  demonstrate  that  alba  is  the  adult  of  dura,  but  this 
seems  to  me  highly  improbable. 


Thyone  axiologa^  sp.  nov. 

Length  rather  more  than  35  nun.  with  extended  tentacles;  body  spindle 
shaped,  about  S mm.  in  diameter  near  middle,  tapering  markedly  towards  each 
end.  Pedicels  long  and  slender,  very  numerous  vent  rally,  much  less  so  near 
middle  of  dorsal  side;  no  indication  of  ambulacra  evident.  Tentacles  10,  the  2 
ventral  markedly  smaller.  Calcareous  ring  very  high,  polyplacous,  with  very 
long  posterior  prolongations  on  the  radial  pieces;  short  projections  on  the  anterior 
margin  of  the  ring  are  not  conspicuous;  total  height  is  fully  10  mm.  Polian  vessel 
and  madreporic  canal  not  notable. 

* a^LoKoyos  — remarkable,  in  reference  to  its  distinctive  characters. 
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Calcareous  particles  in  the  body  wall,  crowded  tables  (fig.  39)  with  oblong  or 
squarish  disks  having  few  (6-10)  small  perforations,  a rather  stout  spire,  of  two 
rods  and  a spiny  oblong  top,  and  a coiLspicuoiis  half  ring  on  the  lower  surface  of 
the  disk,  opposite  the  spire;  in  pedicels,  numerous  supporting-tables  with  curved 
rod-like  disks;  in  introvert,  numerous  small  tables  with  more  or  less  reduced 
spire  and  many  (20-30)  perforations  in  the  elliptical  or  circular  disk;  in  tentacles 
very  numerous,  elongated  rosettes  that  intergrade  with  the  much  rarer,  small 
supporting  rods  which  are  forked  or  perforated  at  the  ends.  Anal  teeth  apparently 
lacking. 


Color,  light  gray;  tentacles  j^ellowish;  introvert  whitish;  many  pedicels  are 
faintly  red  or  rust-color  at  tip. 

Holotype,  M.  C.  Z.  no.  161 1,  from  under  side  of  a rock  near  low  water  mark, 
at  Entrance  Point,  Broome,  W.  A.,  Aug.  8,  1929. 

This  seems  to  be  a well  marked  species  and  it  is  to  be  regretted  that  no  further 
specimens  were  found  either  in  1929  or  1932.  In  the  presence  of  a half-ring  on  the 
lower  surface  of  the  tables,  cixiologa  reminds  one  of  the  Panamic  species,  similis 
Ludwig  (1886,  p.  23)  and  the  West  Indian  species,  pseudofusus  Deichmann  (1930, 
p.  168),  but  the  tables  are  otherwise  quite  dissimilar.  I know  of  no  other  Thyones 
with  tables  of  this  type. 
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Thyone  grisea^  sp.  nov. 

Length  50-55  mm.,  diameter  10-12.  Body  not  very  stout,  tapering  more  or 
less  considerabl}^  towards  each  end;  bod}"  wall  quite  firm  but  not  hard.  Pedicels 
of  moderate  size,  numerous  everywhere,  but  somewhat  less  so  on  the  middle  of 
the  back.  Tentacles  10,  the  2 ventral  smallest.  Calcareous  ring  rather  stout,  in 
the  younger  individuals  distinctly  polyplaeous  but  in  large  adults  more  solid, 
the  separate  plates  hard  to  distinguish;  interradial  parts  2-4  mm.  high,  slightly 
concave  posteriorly,  with  a stout  anterior  projection;  radial  parts  of  equal  height, 


Fig,  40.  Thyone  grisea.  Tables  (a),  spireless  disk  (b)  and  supporting  tables  of  pedicels  (c.)  x 425. 

with  abruptly  tapered  posterior  prolongations  little  more  than  2 mm.  long;  in 
fully  mature  individuals  the  prolongations  are  relatively  much  shorter  than  in 
younger  specimens.  Madreporic  canal  and  polian  vessel,  single,  as  usual. 

Calcareous  particles  in  body-wall,  very  numerous,  stout  tables  (fig.  40,  a) 
with  oval  or  elliptical  disks,  with  4 or  more  perforations  and  a low  compressed 
spire  of  two  pillars,  curved  towards  each  other  and  ordinarily  united  at  the  top; 
there  is  great  diversit}"  in  size  and  form  of  these  tables,  the  disk  ranging  from 
50  X 35ju  to  115  X 50ju;  small  disks  have  4 perforations  as  a rule  l)ut  in  the  larger 
ones  there  are  12-15;  the  outline  of  the  disk,  excepting  those  with  4 perforations, 


griseus  = gray,  in  obvious  reference  to  the  color. 
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is  more  or  less  irregular  and  asymmetrical;  many  of  the  smaller  ones  have  rudi- 
mentar}^  spires  or  none  (fig.  40,  b);  tables  with  disks  over  80/i  long  and  with 
more  than  S perforations  are  exceptional.  Supporting  tables  or  rods  (fig.  40,  c) 
in  the  pedicels  not  very  numerous;  the  spire  is  low  and  irregular  or  wanting,  while 
the  disk  is  narrow,  elongated  and  curved  as  usual,  with  the  ends  expanded  and 
perforated;  a large  end-plate  with  rather  coarse  mesh  is  present  in  the  pedicels. 
Introvert  and  stalk  of  tentacles  with  numerous  big  supporting  rods  and  less 
numerous,  minute  rosettes;  rods,  flat,  300-350/z  long,  usually  expanded  at  middle 
(50-60  wide)  and  at  ends,  with  numerous  perforations  throughout;  branches  of 
tentacles  with  numerous  rosettes  and  less  frequent  minute  supporting  rods  with 
which  the  rosettes  intergrade.  Anal  teeth  wanting,  but  anal  papillae  are  present 
and  there  is  more  or  less  calcification  about  them. 

Color  gray-brown,  ranging  from  quite  light  to  quite  dark;  some  individuals 
are  a dull  purplish  and  some  a more  red-brown;  many  specimens  are  distinctly 
darker  at  the  ends  than  at  the  middle;  the  pedicels  are  of  essentially  the  same 
color  as  the  body-wall,  but  the  tentacles  may  be  somewhat  darker. 

Holotype,  ]\I.  C.  Z.  no.  1612,  from  False  Cape  Bossut,  W.  A.,  September  8, 
1929. 

This  is  a fairly  common  holothurian  alongshore  at  Bi*oome  and  southwest- 
ward  along  the  coast,  but  it  is  not  often  dredged,  and  in  1932  we  only  secured  a 
single  specimen.  In  habitat  and  habits,  grisca  is  much  like  buccalis  and  the  two 
species  are  associated  on  the  jetty-flat  at  Broome,  tliough  buccalis  is  more  abun- 
dant. It  is  hard  to  understand  why  so  common  a holothurian  iis  grisca  should  not 
have  been  described  hitherto,  but  there  is  apparently  no  name  available,  nor  any 
known  species  with  which  it  can  be  confused.  There  are  27  specimens  of  grisca  at 
hand  of  which  16  are  from  the  vicinity  of  Fake  Cape  Bossut  and  11  from  Roebuck 
Bay,  chiefly  near  the  jetty  at  Broome. 


Thyone  micra^  sp.  nov. 

Length  17  mm.,  diameter  less  than  4 mm.;  bod}^  elongated,  cylindrical, 
tapering  posteriorly,  oftentimes  more  or  less  upcurved  at  each  end;  eompletel}" 
relaxed  individuals  are  nearl}"  straight  while  those  which  are  strongly  contracted 
are  markedl}"  upcuiA'ed;  body  wall  soft  but  moderately  thick;  pedicels  small, 
very  numerous,  often  more  or  less  evidentlj^  in  longitudinal  series  near  the  ends  of 


* fjiiKpos  = small y of  obvious  significance. 
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the  body;  tentacles  10,  the  2 ventral  markedly  smaller.  Calcareous  ring  high,  the 
component  pieces  narrow  and  markedly  polyplacoiis,  the  radial  pieces  with  verj^ 
long  posterior  prolongations;  from  anterior  tip  to  posterior  end  of  prolongations, 
6-7  mm.  Polian  vessel  single,  long  and  slender;  madreporic  canal  not  detected. 

Calcareous  particles  in  bod}"  wall  fairly  abundant  but  not  crowded;  they  are 
tables  (fig.  44)  with  somewhat  elongated  stout  disk,  perforated  with  4 symmetri- 
cally placed  holes,  though  the  disks  are  themselves  often  asymmetrical;  spire  of 
two  low  pillars,  usually  connected  at  the  top  but  not  rarely  quite  separate;  each 


Fig.  41.  Thyone  micra.  Tables,  x 425. 


pillar  terminates  in  2 or  3 conspicuous  teeth;  height  of  spire  scarcely  equals  the 
lesser  diameter  of  the  disk;  curved  supporting  rods  and  tables  in  the  pedicels 
obviously  intergrade  with  normal  tables;  end-plates  rather  large,  very  coarse- 
meshed  around  the  margin;  introvert  with  many  tables  having  larger  disks,  with 
numerous  perforations,  and  these  often  become  merely  perforated  plates;  stalk  of 
tentacles  with  numerous  rosettes,  for  the  most  part  aggregated  into  conspicuous 
heaps;  branches  of  tentacles  with  very  few,  scattered,  slender  supporting  rods. 
Anal  teeth  wanting. 

Color  pale  brown;  oftentimes  five  darker  lines  are  distinguishable  which  may 
correspond  with  the  interambulacra;  the  eight  larger  tentacles  are  blackish-brown, 
much  darker  than  the  smaller  pair,  which  are  yellow-bi’own;  all  the  tentacles  have 
on  the  inner  surface  several  or  many  conspicuous  white  spots,  which  prove  on 
examination  to  be  heaps  of  the  calcareous  rosettes. 
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Holotypc,  M.  C.  Z.  no.  1616  from  a sandy  mud  bottom  in  5-7  fms.,  near 
Pearl  Shoal,  Broome,  W.  A. 

Tills  little  Thyone  occurs  with  1\  minula  but  is  not  nearly  so  common.  It  is 
found  within  or  under  dead  shells  or  buried  in  sandy-mud.  I was  inclined  to 
consider  it  the  young  of  T.  grisea  but  comparison  witli  a young  grisca  only  20  mm. 
long  shows  conclusively  that  this  is  not  the  case.  The  difference  in  the  calcareo\is 
ring  is  coiLspiciious  and  radical,  while  the  spires  of  the  tables  show  an  almost 
equall}^  striking  difference.  The  present  species  resembles  buecalis  in  its  calcareous 
ring  but  the  particles  in  the  body-wall  are  utterly  different.  It  seems  necessary 
therefore  to  give  this  little  Thyone  a name  of  its  own.  There  are  at  hand  only 
9 specimens,  showing  little  diversity  in  size;  all  were  dredged  (*ither  at  Pearl 
Shoal  near  Broome  or  further  to  the  southwest  near  or  in  Lagrange  Bay. 


Thyone  minuta^  sp.  nov. 

Length  about  25  mm.,  diameter  about  5;  body  cylindrical  near  middle,  taper- 
ing a little  anteriorly  and  considerably  towards  the  posterior  end,  sometimes  more 
or  less  upturned  at  each  end  in  contracted  specimens;  l)ody  wall  of  moderate  thick- 
ness but  not  at  all  hard;  tentacles  10,  of  which  the  2 ventral  are  markedly  smaller; 
pedicels  very  abundant,  ({uite  small,  not  arranged  in  definite  longitudinal  series; 
calcareous  ring  high  and  thin,  the  radial  pieces  with  very  long  posterior  prolonga- 
tions; entire  length  of  a radial  piece  is  nearly  6 mm.;  it  is  hard  to  be  sure  whether 
the  ring  is  pohqilacous;  apparently  it  is  not,  Init  owing  to  its  thinness  the  pieces 
are  easily  cracked  and  broken,  giving  a somewhat  polyplacous  appearance. 
Polian  vessel  single,  small;  madreporite  not  detected. 

Calcareous  particles  in  the  body  wall  fairly  abundant,  but  not  densely 
crowded,  elongated  buttons  (fig.  42)  perforated  witli  4 symmetrically  placed 
holes  and  with  about  IS  (or  fewer)  small  hemispherical  nodules  on  the  margin; 
there  are  also  several  knobs  on  the  surface  of  the  plate,  and  two  of  these  at  the 
center,  between  the  perforations,  are  often  more  or  less  elevated  into  rough  or 
spinous  vertical  rods:  these,  however,  are  very  low  and  rarely  show  any  tendency 
to  unite  to  form  a spire;  pedicels  with  small  curved  supporting  rods,  some  table- 
like, having  a completed  spire;  end  plates  present,  with  a very  coarse  mesh, 
especially  at  margin;  tentacles  without  supporting  rods  but  with  numerous 


— very  small,  of  obvious  significance. 
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rosettes  and  small  perforated  plates,  more  or  less  crowded  on  inner  surface  of 
tentacle  stalk  distally.  Anal  teeth  wanting  and  anal  papillae  very  small. 

Color,  white  with  more  or  less  numerous  minute  blotches  and  spots  of  some 
shade  of  brown;  when  these  specks  are  few  the  animal  seems  to  l^e  quite  white, 
wlien  they  are  numerous,  the  general  effect  is  liglit  brown;  tentacles  similar, 
whitish  and  light  brown.  In  alcohol,  the  color  may  be  described  as  dirty  whitish. 


Holotype,  M.  C.  Z.  no.  1620  from  sandy  mud,  5-7  fms.,  on  inner  side  of 
Pearl  Shoal,  Broome,  W.  A.,  June,  1932. 


This  curious  little  holothurian  is  locally  abundant  near  Broome,  l)ut  in  many 
areas  seems  to  be  quite  wanting.  On  the  inner  side  of  Pearl  Shoal  where  there  are 
many  dead  shells  on  a sandy-mud  bottom,  mimda  occurs  in  great  numbers,  asso- 
ciated with  T.  inicra,  which  is  however  much  rarer.  The  two  species  are  easily 
distinguished  in  life  by  the  difference  in  color  and  this  is  also  evident  in  the  pre- 
served material.  Of  course  the  difference  in  the  calcareous  pai’ticles  is  the  real 
ground  for  separation  of  the  two  forms,  as  well  as  for  distinguishing  them  from 
the  other  Thyones.  There  are  14S  specimens  of  minuta  before  me,  ranging  from 
9 to  30  mm.  in  length  and  3-6  mm.  in  diameter;  even  in  life,  specimens  over  25 
mm.  in  length  were  unusual.  They  seek  the  shelter  of  dead  shells,  and  are  quite 
gregarious;  as  many  as  a dozen  are  sometimes  found  on  a single  valve  of  a “pearl- 
oyster.^^ 


Length  along  back  about  63  mm.;  length  along  the  markedly  convex  ventral 
surface  approximately  98  mm.;  diameter  at  middle,  28  mm.  Body  stout,  of 
very  remarkable  form ; in  life  the  trunk  proper  was  approximately  50  mm.  long, 
40  mm.  deep  and  30  nun.  thick;  the  anterior  upper  corner  j^rojected  as  an  anterior 
end  some  40  mm.  long  and  12  mm.  in  diameter,  while  the  posterior  upper  corner 
projected  nearly  50  mm.  as  an  anal  “snout,’’  about  12  mm.  in  diameter  at  base 


Fig.  42.  Thyone  minuta.  Knobbed  button,  x 425. 


Thyone  perissa^  sp.  nov. 


* 7Tfpt(7(76s  = extraordinary,  of  obvious  significance. 
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but  tapering  to  less  than  8 mm.  at  tip;  the  specimen  relaxed  imperfectly  in 
Epsom  salts  and  when  it  was  placed  in  alcohol,  the  resulting  contraction  greatly 
altered  the  form;  it  is  now  roughly  triangular  with  a concave  l>ase  (the  back, 
/.  e.  the  dorsal  side)  and  a very  broad  and  rounded  a])ex  (the  center  of  the  ventral 
surface).  Body  wall  very  thick  and  leatheiy.  Pedicels  numerous,  rather  large, 
but  strongly  contracted;  the}"  are  not  uniformly  distributed  over  the  body  but 
show  no  special  arrangement,  the  areas  where  they  are  lacking  being  of  small  size, 
diverse  form  and  irregularly  distiibuted,  tho  chiefly  in  the  ventral  interambulacra. 
Tentacles  and  calcareous  ring  wanting. 


Fig.  43.  Thy  one  perissa.  Plates  from  body  wall,  x 425. 


Calcareous  particles  in  body  wall  very  numerous,  the  skin  being  crowded 
with  perforated  plates  (fig.  43)  of  small  size  and  of  the  greatest  diversity  in  form 
and  in  size  and  number  of  perforations;  the  plates  themselves  are  only  20-50ju 
in  diameter  or  in  length,  and  have  from  2 to  30  perforations,  which  may  be  very 
small  or  of  relatively  large  size.  Some  of  the  plates  arc  very  flat  and  smooth  while 
at  the  other  extreme  arc  rather  solid  rosette-like  plates,  of  uneven  thickness;  the 
latter  arc  rather  unconiinon.  In  the  pedicels,  there  are  no  supporting  rods  or 
plates  of  any  sort  but  there  is  an  end-plate  about  275/x  in  diameter,  of  rather 
coarse  mesh.  Besides  a number  of  papillae  in  each  amlnilacrum,  anal  teeth  are 
present;  altho  narrow  they  are  rather  conspicuous  as  their  white  color  contrasts 
with  the  blackish  area  surrounding  the  anus. 

Color,  in  life,  white,  more  or  less  yellowish,  especial!}"  ventrally,  the  numerous 
pedicels  brown-black  in  sharp  contrast.  In  the  preserved  specimen,  the  ground 
color  is  a pale  buff  or  dirty  white,  and  the  pedicels  arc  dull  purplish-black;  around 
the  anus,  the  black  greatly  predominates,  while  on  the  sides  and  on  the  ventral 
interamlnilacra,  the  light  color  is  much  more  prevalent. 
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Holotype,  ]\I.  C.  Z.  no.  1626  from  off  Cape  Villaret,  Western  Australia,  in 
5 fnis. 

This  unique  specimen  was  brought  up  by  a diver  who  said  he  found  it  in  a 
hole  in  a rock.  Altho  it  was  strongly  contracted,  and  relaxed  l)ut  little  in  Epsom 
salts,  it  did  not  occur  to  me  that  the  tentacles  and  introvert  were  missing,  until 
the  specimen  was  studied  in  the  museum  two  years  later.  I suspect  now  that  in  his 
efforts  to  pull  the  animal  out  of  its  hole,  the  diver  seized  the  head  end  and  pulled  it 
off.  Not  realizing  its  importance,  he  discarded  it  and  never  mentioned  the  fact 
on  his  return  to  the  surface.  I have  little  hesitation  in  referring  the  specimen  to 
Thyone,  in  the  broad  sense,  but  obviously  not  to  that  genus  as  typified  by  T,fusus, 
Until  the  tentacles  and  calcareous  ring  are  known,  however,  we  may  not  hope  for 
a more  definite  identification.  In  view  of  the  habitat,  it  is  not  strange  that  the 
species  has  not  hitherto  been  taken,  and  it  \^  ill  probably  be  a long  time  before 
additional  material  is  available.  There  is,  however,  no  holothurian  known  at 
present  with  which  pcrissa  will  be  confused. 


ORBITHYONE^  gen.  nov. 

Thyone-like  holothiirians,  with  a stout  calcareous  ring  of  ten  distinct,  loosely 
united,  pieces;  five  radial,  broader  at  the  blunt  anterior  tip  than  at  the  rounded 
posterior  point;  five  interradial,  nearly  triangular,  the  anterior  point,  attenuate, 
the  posterior  base  wide  and  rounded.  No  calcareous  particles  in  body  wall;  no 
supporting  rods  but  large  terminal  plates  in  pedicels;  numerous  rather  large 
rosettes,  and  supporting  rods  both  large  and  small,  in  tentacles. 

Genotype,  Orbithyonc  megapodia  sp.  nov. 

The  external  appearance  of  these  holothuiians  is  quite  like  Thyone,  but  the 
calcareous  ring  is  so  fundamentally  different  from  that  of  any  known  member  of 
that  group  it  seems  best  to  make  a new  genus  for  this  remarkable  little  species. 
The  absence  of  calcareous  particles  in  the  body  wall  and  of  supporting  rods  in  the 
pedicels  combines  with  the  presence  of  end-plates  and  of  rosettes  and  supporting 
rods  in  the  tentacles  to  make  this  a well  defined  genus,  even  tho  only  one  species 
is  at  present  known,  wliich  shows  its  characters. 


^ orhis  — a ring  + Thyone,  in  reference  to  the  unusual  calcareous  ring. 
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Orbithyoxe  megapodia^  sp.  IIOV. 

T.cngth  along  back  14  mni.,  along  convex  ventral  area,  21  mni.;  diameter 
7 mm.;  anterior  end  contracted,  blunt;  posterior  end  with  a short  l)iit  evident 
anal  projection;  no  anal  teeth  or  papillae.  Body  wall  relatively  thick  but  not  hard; 
pedicels  relatively  large  and  very  numerous,  closely  covering  tiie  whole  animal. 
Tentacles  strongly  contracted  and  difficult  to  make  out;  apparently  10,  small, 
approximate!}"  equal.  Calcareous  ring  very  conspicuous,  made  up  of  ten  large 
distinct  pieces,  only  loosely  joined  together;  radial  pieces  about  2.5  mm.  high, 
rounded  at  blunt  anterior  tip,  wider  there  tlian  at  the  bluntly  rounded  posterior 
end;  interradial  pieces  more  or  less  triangular,  about  2.5  mm.  high,  anterior  end 
sharp,  attenuate,  posterior  end  nearly  2 mm.  wide,  convexly  rounded.  Polian 
^'essel,  single  but  moderately  large;  madrcporic  canal  single,  small. 

('alcareous  particles  in  body  wall  lacking;  jiedicels  with  no  supporting  rods 
but  with  large  end-])lates,  close  to  wliich  are  a few  small  perforated  suppoiting 
plates;  tentacles  with  numerous  large  rosettes,  both  scattered  and  in  heaps,  and 
supporting  rods;  in  tentacle  stalk  supporting  rods  large  with  widened  jicrforated 
ends,  not  rarely  tripartite;  in  tentacle  branches,  rods  small,  slender,  and  often 
with  imperforate  ends. 

Color  indistinctive,  dull  gray  iDrown. 

Holotype,  AI.  C.  Z.  no.  1627  dredged  at  Broome,  \\\  A.,  in  5-7  fms.,  muddy 
bottom,  June,  1932. 

The  unicpie  specimen  of  this  interesting  form  is  quite  different  from  any  other 
of  the  Thyone-like  holothurians.  The  bod}"  form  is  quite  like  that  of  Stanrothyone 
disiincta  but  the  difference  in  the  size  of  the  pedicels  is  very  striking,  since  they  are 
about  equally  abundant  in  the  two  species.  The  absence  of  posterior  prolongations 
on  the  calcareous  ring  is  also  a point  of  resemblance  l)ut  the  difference  in  the  form 
of  the  component  pai'ts  of  the  ring  is  very  striking.  While  these  two  new  genera 
are  thus  quite  distinct  they  arc  probably  more  nearly  related  to  each  other  than 
to  typical  Th}^one. 


STAUROTHYONE-  geil.  110 V. 

Dendrochirote  holothurians  with  10  tentacles,  the  2 ventral  ones  not  notice- 
ably smaller;  body  more  or  less  cylindrical  at  middle,  not  consiiicuously  tapering 

* yikya%  = big  -f  ttous  = a foot,  hating  large  feet,  in  reference  to  the  big  pedicels. 

2 aravpos  = a cross  + Thyone,  in  reference  to  the  very  characteristic  calcareous  particles. 
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towards  either  end;  pedicels  numerous  all  over  the  )3ody,  more  abundant  ventrally 
than  dorsally;  calcareous  ring  stout,  both  radial  and  interradial  pieces  with  a 
conspicuous  anterior  point  and  slightly  concave  posteriorly,  Init  with  no  pro- 
longations on  the  radial  pieces;  calcareous  particles  not  abundant,  consisting  of 
scattered,  stout  cruciform  plates  and  more  or  leits  numerous  minute  rosettes; 
anal  teeth  present  (in  adults). 

Genot^^pe,  Staurothyone  distincta,  sp.  nov. 

The  liolothurians  showing  the  above  characters  are  certainly  not  to  be  groujied 
with  the  true  Thyones  typified  by  fusus^  hriareuSj  etc.  Besides  the  type  species, 
there  are  three  previously  named  forms  which  are  congeneric.  The  first  of  these 
was  taken  at  Aden  and  was  described  by  Semper  (1SG9)  as  7\  rosacea.  The  second 
came  from  Port  Philip  Heads,  Victoria,  and  was  described  by  Bell  (1SS7)  as 
Cncumaria  inconspicua.  Joshua  (1914)  has  given  further  information  about  this 
species  which  suggests  that  BelFs  specimens  were  immature  and. that  the  fully 
grown  adult  would  have  the  pedicels  abundant  enough  to  warrant  calling 
Thyone,  rather  than  Cncumaria.  The  third  Staurothyone  to  be  named  was  called 
Thyone  sargassi  by  Lamport  (1SS9)  as  the  unique  holotype  was  found  in  floating 
Sargassum.  It  does  not  seem  to  me  that  the  slight  difference  in  the  calcareous  ring 
and  the  number  of  Polian  vessels  warrant  maintaining  sargassi  as  distinct  from 
rosaceOy  while  the  close  resemblance  of  inconspicua  to  both  warrants  the  suspicion 
that  all  three  names  refer  to  a single  species.  Until  more  material  is  available, 
however,  and  direct  comparisons  can  be  made  the  three  names  may  be  permitted 
to  stand. 


Staurothyone  distincta^  sp.  nov. 

Length  (quite  contracted)  40  mm.;  diameter  about  15.  Body  wall  moderately 
thick  and  firm,  quite  smooth,  except  for  the  numerous  pedicels  which  cover  it 
completely,  but  more  densely  ^"entrally  than  dorsally;  pedicels  not  very  slender, 
about  .25-.30  mm.  in  diameter,  evidently  contracted.  Tentacles  and  introvert 
strongly  contracted,  but  there  are  e\idently  ten  tentacles,  with  the  two  ventral 
scarcely  smaller.  Calcareous  ring  very  stout,  with  radial  and  interradial  pieces 
about  3 imn.  high;  each  has  a conspicuous  anterior  projection;  tlie  posterior 
margin  of  each  piece  is  concave  but  there  is  no  trace  of  any  posterior  prolongations. 
Polian  vessel  single,  of  moderate  size;  stone-canal  single,  small. 

1 distinctifs  — separate,  well-marked,  of  obvious  significance. 
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Calcareous  particles  very  distinctive,  particularly  the  major  ones  which  are 
rather  uniformly  but  sparsely  scattered  in  the  body  wall;  tliese  particles  (fig, 
44,  a)  are  larger,  more  perfectly  symmetrical  and  more  distinctly  cruciform,  than 
those  figured  by  Semper,  Bell  and  Lampert  for  the  species  they  described  {vide 
siipra)]  the  center  of  the  cross  is  more  or  less  nearly  square,  and  the  four  arms  are 
equal  and  divide  equally  and  s^uninetrically  at  the  ends,  into  two  short  rounded 
branches,  making  a true  “cross  fourchee’^;  from  tip  to  tip  these  crosses  measure 


Fig.  44.  Staurothyone  distincta.  Calcareous  particle.s.  n 425.  a.  Cross,  b.  Rosettes,  c.  Minute 
oblong  partieles. 

about  185 /x;  minor  calcareous  particles  in  the  body  wall  are  tiny  rosettes  (fig,  44,  b) 
and  very  minute  particles  of  irregular  oblong  form  only  10-25 ju  in  length  (fig,  44, 
c);  these  are  not  at  all  abundant  and  do  not  form  heaps  as  Lampert  says  tliey  do 
in  sargassi;  in  the  introvert  and  tentacles  rosettes  are  larger  and  much  more 
abundant,  and  there  are  also  very  numerous,  minute,  slender,  straight,  curved,  or 
bracket-shaped  supporting  rods  30-50ac  long;  these  have  insignificant  knobs  or 
branches  at  the  tips  but  no  perforations  and  some  are  distinctly  swollen  at  the 
middle;  in  the  pedicels,  there  seem  to  be  no  supporting  rods  except  a few  small 
ones  (with  expanded  and  perforated  tips)  which  lie  close  to  the  large,  well-developed 
end  plates.  Anal  teeth  well  developed  but  not  at  all  conspicuous. 
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Color  grayish-brown,  the  tips  of  the  pedicels  yellowish-brown  in  very  sHght 
contrast. 

HolotjT^e,  M.  C.  Z.  No.  1628,  dredged  in  5-7  fms.  near  Broome,  W.  A.,  June, 
1932. 

A small  paratyjDe,  25  x 10  mm.,  also  dredged  at  Broome  in  1932,  agrees  in  all 
essentials  with  the  holotype  but  has  the  tips  of  the  pedicels  dark  brown  in  strong 
contrast  to  the  gra}"-brown  body-wall.  There  is  no  indication  of  anal  teeth. 

This  is  one  of  the  best  characterized  species  of  holothurian  found  in  the 
collection.  While  obviously  allied  to  rosacea^  the  calcareous  particles  are  strik- 
ingly different,  so  there  is  no  possibility  of  confusing  it  with  that  or  any  other 
species. 


Actinocucumis  difficilis 
Bell,  1SS4.  “Alert"  Rep.  p.  14S. 

Ludwig  (1888,  p.  817)  and  subsequent  writers  have  considered  this  species 
identical  with  the  genotype,  tijpicuSy  described  by  Ludwig  ten  years  earlier  and  I 
have  never  doubted  the  correctness  of  that  decision  until  I came  to  study  carefully 
the  material  collected  at  Broome.  On  that  part  of  the  Australian  coast,  Actino- 
cuciimis  is  a common  holothurian  and  81  specimens  lie  before  me.  A very  sui)er- 
ficial  examination  showed  there  were  at  least  two  species  represented  and  more 
critical  study  led  me  to  believe  there  were  three.  After  the  lapse  of  several  months 
the  problem  was  attacked  de  novo  and  the  belief  that  there  are  three  forms  of 
Actinocucumis  found  at  Broome  was  confirmed. 

Whether  these  should  be  regarded  as  three  species  or  as  two  species  and  one 
variety  is  open  to  debate,  but  it  is  simple  to  regard  each  as  a species  even  tho  the 
line  between  the  two  larger  forms  is  not  as  sharp  as  could  be  desired.  There  is  no 
doubt  that  the  largest  and  most  striking  form  is  Ludwig’s  typicus.  For  its  closely 
related  neighbor  Bell’s  name  difficilis  may  well  be  retained  on  the  ground  of  the 
difference  in  color:  typicus  is,  as  a rule,  a very  distinct  brown,  often  quite  bright, 
Ludwig  says  “einfarbig  braun;”  diffiicilis  is,  as  a rule,  more  or  less  “purplish- 
gray”  as  Bell  says  of  some  of  his  specimens  — unfortunately  he  does  not  say  how 
many  he  had,  but  it  seems  quite  possible  that  some  of  them  were  really  typicus^ 
as  he  says  “some  were  light  brown,”  and  none  of  my  difficilis  from  Broome  would 
be  called  brown. 

The  following  key  will  indicate  the  grounds  on  which  I am  recognizing  three 
species  in  what  has  hitherto  been  coasidered  a monotypic  genus. 
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Key  to  the  Species  of  Actmocucumis 

A.  Size  large,  adults  75-135  mm.  long,  15-30  mm.  in  diameter;  pedicels,  especially  dorsally, 
rather  short  and  thick,  usually  few  and  .short  around  the  anus;  supporting  tables  in  pedi- 
cels luiineroiis,  stout,  often  with  a high  spire;  no  delicate  biperforate  plates. 

Color  ranges  from  a dirty  \\hitisli  or  pale  gray  to  a deep  purplish-gray,  darkest  on 
the  interambulaera,  which  often  contrast  strongly  with  the  much  lighter  ambulacra; 
small  branches  of  the  tentacles  usually  similar  to  the  dark  interambulaera  but  may  be 
noticeably  darker.  Pedicels  of  moderate  size  and  length,  numerous  near  and  around  anus; 
small  imperfect  ones  of  the  dorsal  interambulaera  usually  few  and  inconspicuous.  Body 

wall  moderately  firm  but  not  rigid difficilis 

Color  typically  uniformly  brown  with  a reddish  tinge,  the  interambulaera  not  coii- 
spieuously  different  from  the  ambulacra;  some  large  individuals,  however,  are  dull 
purplish-brown;  small  branches  of  tentacles  usually  very  dark,  sometimes  nearly  black 
but  sometimes  bright  brown.  Pedicels  large,  stout  and  short,  especially  on  the  dorsal 
side,  where  small,  imperfect  ones  are  also  rather  numerous;  at  the  posterior  end  of  the 
body,  pedicels  are  few  and  inconspicuous.  Body  wall  often  rigid  from  the  amount  of 
calcareous  material typicus 

Ah  Size  small,  adults  50-S0  min.  long,  7-10  mm.  in  diameter;  pedicels  long  and  slender, 
even  dorsally,  sometimes  conspicuously  so,  and  distinctly  so  near  anus;  supporting  tables 
in  pedicels  few,  wdth  a relatively  slender  rod-like  disk  and  low  spire;  delicate  biperforate 
plates  common,  particularly  in  and  near  the  pedicels longi pedes 

In  all  the  members  of  the  genus,  the  tentaeles  eontain  large  quantities  of 
supporting  rods  of  very  diverse  form  and  size,  and  in  the  stalk  there  are  numerous 
tables  with  elongate,  multiperforate  disks  and  high  (or  low)  spires;  small  perforated 
plates,  and  even  rosettes,  are  also  to  be  found  in  the  quantity  of  calcareous  ma- 
terial. In  the  pedicels  the  abundance  of  calcareous  particles  and  supporting  tables 
makes  complete  retraction  difficult,  but  the  terminal  plates,  while  sometimes 
e\ddent  enough,  are  usually  small  and  difficult  to  discover.  The  calcareous  ring 
shows  no  constant  differences  in  the  three  species  nor  is  there  any  very  striking 
difference  between  young  and  adult,  Ludwig's  figure  (1874,  pi.  \TI,  fig.  24d)  is 
good  and  seems  to  me  more  satisfactory  than  Ekman’s  (1918,  pi.  I\",  fig.  44); 
indeed  I have  not  seen  in  the  considerable  number  of  specimens  I ha\'e  examined 
a single  case  where  the  posterior  part  of  the  ring  is  as  high  in  comparison  with  the 
anterior  projections  as  Ekman  draws  it. 

There  is  no  doubt  that  the  line  of  division  between  difficilis  and  typicus  is 
unsatisfactory.  T}q3ieal  examples  of  the  two  are  very  different  and  easily  recog- 
nized, regardless  of  size,  but  specimens  of  typicus  which  are  dull  purplish-brown 
may  be  misleading.  The  best  single  test  is  the  character  of  the  pedicels  around 
the  anus.  In  typicus  they  are,  in  each  ambulacrum,  few  and  low,  usually  not  even 
one  close  to  the  opening.  In  diffiicilis  on  the  other  hand  there  are  commonly 
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several  normally  large  ones,  and  a number  of  small  ones,  in  the  terminal  part  of 
each  ambulacrum.  In  general,  difficilis  has  smaller  pedicels  than  typicus  and  they 
are  much  more  numerous  and  crowd  the  ambulacra  more.  This  is  true  regardless 
of  size  but  there  are  exceptions  even  among  adults.  Specimens  of  difficilis  only 
25  mm.  long  are  generally  distinguishable  at  a glance  from  specimens  of  typicus  of 
the  same  size,  by  the  color  and  the  size  and  number  of  pedicels. 

In  the  \4cinity  of  Broome,  diffiicilis  is  much  more  common  than  typicus. 
Most  of  the  26  specimens  at  hand  were  dredged  in  5-7  fms.  of  water  but  now  and 
then  a specimen  was  taken  at  extreme  low  tide.  They  range  in  size  from  15  x 3 
mm.  to  100  x 15  nmi.  and  the  diversity  of  color  has  already  been  pointed  out  in 
the  ^Tey.^^  One  or  two  are  so  hght  colored  they  must  be  called  ^^dirt}"  white,’’  tho 
the  branches  of  the  tentacles  are  distinctly  yellow-brown;  there  is  no  appreciable 
amount  of  pigment  even  on  the  interambulacra.  But  the  great  majority  of  the 
specimens  are  ^^purplish-gray”  of  some  shade,  commonly  quite  dark,  at  least  on  the 
interambulacra. 


Actinocucumis  typicus^ 

Ludwig,  1874.  Ark.  Zool-Zoot.  Inst.  Wurzlmrg;  2,  p.  91. 

The  specimens  from  Broome  which  represent  the  typical  member  of  the 
genus  are  not  numerous  (12  in  all)  but  range  in  size  from  26  x 6 mm.  to  135  x 30 
mm.  With  the  exception  of  one  large  specimen  which  is  dull  purplish  in  color 
instead  of  brown,  they  form  a very  homogeneous  series.  The  characteristic  color 
is  very  near  walnut-brown  (cf.  Ridgway’s  Code)  but  of  course  few  individuals  are 
exactly  that  shade.  As  a rule  the  tentacles  are  much  darker,  sometimes  almost 
black,  but  in  some  individuals  they  are  the  same  shade  as  the  body-wall,  and  in  at 
least  one  case  they  are  considerably  lighter.  There  is  little  or  no  difference  in 
shade  between  the  ambulacra  and  interambulacra.  The  two  largest  individuals 
were  found  on  the  beach  south  of  the  jetty  at  Broome,  one,  at  least,  washed  up 
by  the  surf;  the  larger  measured  nearly  175  mm.  long  in  life,  so  the  shrinkage  on 
preservation  was  over  20%.  The  smallest  specimen  was  found  embedded  in  a 
sponge  brought  up  by  a diver  from  5-7  fms.  of  water.  Several  specimens  were 
dredged  and  two  of  these  were  taken  off  False  Cape  Bossut. 

^Ludwig  called  his  species  typica  but  Ekmaii  (1918)  has  pointed  out  that  cucumis  is  a masculine 
noun  — typicus  is  the  correct  form.  The  date  of  Ludwig’s  paper  is  commonly  given  as  1875  — Ludwig 
himself  calls  it  1874. 
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AcTINOCUCUMIS  LONGIPEDES^  Sp.  noV. 

Tins  is  a smaller  and  more  slender  species  than  either  of  the  others  but  not 
so  different  as  to  require  a carefully  detailed  description.  The  44  specimens  at 
hand  range  from  15  x 3 nnn.  to  SO  x 100 — the  last,  however,  is  really  a giant,  no 
other  specimen  measuring  over  70  nun.,  and  the  great  majority  are  under  50. 


Fig.  45.  Actinocucumis  longipedes.  Calcareous  particles,  x 425.  a.  Pear-shaped  bodies, 
h.  “Acorns."  c.  Flat  plates,  d.  Supporting  rod  from  pedicel. 


The  color  shows  some  diversity:  the  largest  specimen  is  a uniform  dark  fawn 
color,  others  are  a still  darker  shade  of  the  same,  but  the  great  majority  are  a 
deep  purplish-brown  or  brownish-purple.  The  tentacles  are  usually  very  dark, 
sometimes  almost  black.  Even  the  lining  of  the  body  cavity  and  the  muscles 
partake  of  this  dark  color  in  some  of  the  present  specimens,  but  this  may  be  a 
post  mortem  effect.  The  calcareous  ring  is  not  essentially  different  from  that  of 
typicus  but  seems  to  be  a little  less  heavy. 


Hongipedes  — having  long  feet,  in  reference  to  the  notably  long  pedicels. 
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The  most  striking  feature  of  the  species  is  the  length  of  the  pedicels,  even  in 
preserved  material.  Apparently  they  are  not  easily  retracted  and  in  several 
individuals  they  are  still  3 mm.  long,  with  a diameter  of  about  one-third  as  much. 
Tlie}^  are  arranged  in  2 or  more  series  on  each  ambulacrum;  in  the  largest  in- 
dividual they  are  quite  definitely  in  2 series  but  in  other  specimens  there  are 
fully  4 series  indicated.  Near  the  anus  they  are  as  long  and  numerous  as  elsewhere. 

The  calcareous  particles  are  fundamentally  like  those  of  the  other  species 
but  show  some  characteristic  features.  The  so-called  “acorn-shaped”  bodies  are 
usuall}"  sufficiently  flattened  so  that  they  resemble  the  figure  S (fig.  45,  b)  and 
are  about  equally  wide  at  the  two  ends;  it  is  quite  unusual  to  have  one  of  the  ends 
pointed  or  with  a projection  as  is  usually  the  case  in  the  other  species.  Scattered 
freely  among  the  myriads  of  “acorns”  are  pear-shaped  bodies  (fig.  45a)  which  are 
abruptly  much  larger;  these  are  fairly  numerous  and  seem  to  be  wanting  in 
typicus  and  difficilis.  Perhaps  it  would  be  better  to  sa}^  that  in  these  two  species 
the  pear-shaped  bodies  are  larger  and  coarser  and  intergrade  so  completely  with 
the  supporting  tables  of  the  pedicels  that  they  lack  the  distinctive  character 
which  they  have  in  longipedes.  For  in  the  new  species  the  supporting  tables 
(fig.  45,  d)  are  relatively  few,  with  long  bases  and  low  spires,  and  do  not  intergrade 
with  the  pear-shaped  bodies.  ^lost  distinctive  of  all  the  characters  in  longipcdes 
is  the  presence  of  rather  delicate,  flat  plates  (fig.  45,  c)  having  two  elongated, 
parallel  perforations;  these  are  about  as  long  and  wide  as  the  ^'acorns”  but  the 
solid  parts  are  much  more  slender.  They  are  fairly  common  every^vhere,  es- 
pecially near  or  in  the  pedicels,  bat  the  “acorns”  are  probably  a hundred  times 
as  numerous.  I have  found  nothing  like  them  in  either  of  the  other  species  and 
neither  Ludwig,  Bell,  Ernst  nor  Ekman  make  any  reference  to  them,  so  ap- 
parently they  are  not  found  in  those  species. 

This  new  Actinocucumis  (holotype,  M.  C.  Z.  no.  1G32)  was  met  with  fre- 
quently both  in  1929  and  1932,  but  was  usually  secured  while  dredging  in  5-7 
fms.  of  water.  Unfortunately  they  were  supposed  to  be  the  young  of  the  larger 
species  and  no  adequate  attention  was  given  to  the  conditions  under  which  they 
occur. 


PsEUDOCUCUMIS  AFRICANUS 

Cucumaria  africana  Semper,  ISGS.  Holotliiirien,  p.  53. 

Pseudocucumis  africanus  Ludwig,  ISSS.  Zool.  Jalirh.  Syst.,  3,  p.  815. 

This  unmistakable  species  is  represented  by  a series  of  14  specimens  taken 
on  the  coast  of  Queensland,  at  Darwin,  at  Cape  Levcque  and  near  Broome.  It  is 
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thus  evidently  distributed  all  along  the  tropical  coast  of  Australia.  In  the  vicinity 
of  Broome,  it  is  rather  common  on  the  under  side  of  rock  fragments  in  tide  pools 
and  near  low  water  mark.  It  clings  tightly  to  the  rock  and  its  dark  coloration 
makes  it  very  inconspicuous.  In  life,  the  color  seems  to  be  purplish  black  with 
the  pedicels  darker  than  the  body  wall  but  in  alcohol  the  color  becomes  lighter 
and  ranges  from  blackish  brown  to  a rather  definite  yellowish  brown,  the  pedicels 
and  tentacles  remaining  darker.  Mitsukuri  (1912)  says  that  the  ventral  surface 
is  yellowish  but  I have  seen  no  specimens  in  which  there  was,  e\'en  in  life,  any 
marked  difference  between  the  upper  and  under  sides.  In  some  individuals  the 
characteristic  big  calcareous  disks  in  the  body  wall  are  evident  under  a lens  but 
this  is  not  always  the  case.  In  size  this  holothurian  ranks  among  the  small 
species;  Semper  gives  the  length  as  40-4S  mm.  and  Mitsukuri  (1912)  saj^s  70 
mm.  is  about  the  maximum.  The  largest  specimens  I have  ever  seen  are  in  the 
present  series  and  were  taken  at  Masthead  Island,  Queensland;  they  are  now 
30-35  min.  long  and  nearly  10  mm.  in  diameter  and  in  life  may  well  have  exceeded 
40  mm.  A specimen  from  Broome  is  nearly  35  mm.  long  but  it  is  only  5-G  mm.  in 
diameter. 

The  material  before  me  comes  from  the  following  localities: 

Queensland:  Masthead  Island,  October,  1910.  J.  A.  Kershaw  leg.  2 large  speci- 
mens. Loan  from  Victoria  National  Museum. 

Norwest  Islet,  July,  1929.  Ward  and  Boardman  leg.  1 specimen. 
From  Australian  ]\Ius. 

Port  Denison.  1 small  specimen  labelled  '‘Orcula  cucumiformis 
vSemp.  God.  Colin. Loan  from  Victoria  National  Museum. 
Northern  Territory:  Darwin,  East  Point,  under  a rock,  July  2G,  1929.  1 speci- 
men. 

Western  Australia:  Cape  Leveque,  August  21,  1929.  1 S])ecimen. 

Broome,  August  and  September,  1929.  8 specimens. 


Pseudocucumis  intercedens 
Plate  16,  fig.  G 

Lampert,  1SS5.  Die  Seewalzen,  p.  254. 

In  my  account  of  the  individuals  of  this  species  taken  by  the  Great  Barrier 
Reef  Expedition  (1932,  p.  22G)  I made  the  statement  that  intercedens  was  not 
reported  between  ISSG  and  191S.  This  is  an  error  which  is  corrected  by  Engel 
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(1933,  p.  37)  in  his  admirable  revision  of  the  holothurians  which  have  been  re- 
ferred to  Pseudocucumis.  But  it  remains  true  that  little  was  added  to  our 
knowledge  of  this  species  until  Ekman’s  (1918)  careful  account  of  material  from 
northwestern  Australia. 

The  material  now  before  me  is  of  no  little  interest  and  importance  for  two 
reasons.  In  the  first  place  it  furnishes  convincing  evidence  tliat  the  species  which 
I described  in  1921  from  Torres  Strait  under  the  name  eurystiehus  is  not  valid 
and  that  name  is  to  be  regarded  as  a synonym  of  intercedens.  In  the  second  place 
one  of  tlie  s])ecimens  in  hand  is  so  large  as  to  suggest  that  all  the  specimens 
hitherto  known  were  immature. 

The  s]:iecies  ennjsticJms  was  supposed  to  be  distinguished  from  iniercedens  b^" 
wider  ambulacra  with  more  pedieels,  and  by  a heavier  calcareous  ring  with  dis- 
tinct posterior  prolongations  on  the  radial  pieces.  Several  of  the  s])ecimens  from 
Broome  have  the  aml^ulacra  as  wide  and  the  pedicels  as  numerous  as  in  the  single 
known  specimen  of  eurysHelms.  As  for  the  calcareous  ring,  the  ])osterior  ]U’o- 
longations  of  the  radial  pieces  are  at  first  sight  ol)vious  enough  in  all  specimens 
but  on  a more  careful  examination  they  are  seen  to  be  cartilaginous;  even  in  small 
specimens  this  is  ol)vious  enough.  The  type  of  curystiehus  is  a small  individual 
and  the  calcareous  ring  is  essentially  like  that  of  the  specimens  from  Ih-oome,  but 
there  does  seem  to  be  some  calcification  in  the  proximal  jKirt  of  the  cartilaginous 
prolongations;  in  the  published  figure  (II.  L.  Clark,  1921,  pi.  37,  fig.  9)  I have 
failed  to  make  any  distinction  between  calcareous  matter  and  cartilage,  hence 
the  figure  is  quite  misleading.  Ekman's  (1918)  figure  58  is  more  accurate,  for  he 
omits  the  cartilage  altogether,  though  it  is  very  cons])icuous  in  the  specimens. 

The  most  interesting  of  the  individuals  at  hand  is  a huge  one,  gotten  by  a 
diver,  in  7-8  fins,  of  water,  which  measures  115  mm.  in  length  and  nearly  40  in 
diameter;  the  dorsal  side  is  nearly  straight  but  the  ventral  is  strongly  convex. 
The  pedicels  are  more  numerous  in  the  ventral  ambulacra  than  in  the  dorsal, 
where  they  are  rather  irregularly  scattered  and  widely  spaced.  All  of  the  siieci- 
mens  of  iniercedens  hitherto  known  have  been  less  than  75  mm.  long  and  nearly 
all  are  under  50  mm.  They  have  been  taken  for  the  most  part  in  shallow  water, 
under  rocks,  among  sponges  or  in  similar  sheltered  places.  The  absence  of  adults 
hitherto  may  be  due  to  the  fact  that  as  they  mature  they  seek  deeper  water  and 
more  inaccessible  hiding  places  from  which  a dredge  cannot  dislodge  them.  A 
diver,  however,  can  get  them  out  of  such  holes  or  crannies  and  bi  ing  them  to  the 
surface.  That  is  how  I was  fortunate  enough  to  secure  so  fine  an  adult.  It  is 
worthy  of  note  that  this  specimen  seems  to  have  but  23  tentacles,  and  not  one  of 
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the  others  examined  has  30.  There  is  one  with  28  expanded  tentacles,  but  that  is 
much  the  largest  number  I have  noted;  all  the  other  specimens  have  the  tentacles 
introverted  and  some  have  not  been  cut  open.  The  three  smallest  specimens  are 
only  S-10  mm.  long;  the  smallest  has  the  tentacles  fairly  well  expanded  and  there 
are  but  12. 

All  of  the  specimens  show  the  same  striking  coloration.  As  Ekman  (1918) 
has  pointed  out,  from  a sketch  of  Mjoberg’s,  the  color  in  life  is  very  handsome; 
the  interambulacra  are  dark  blue-violet  or  nearly  black,  while  the  ambulacra  are 
bright  red  in  striking  contrast,  with  the  pedicels  yellowish-red;  the  color  of  the 
pedicels  naturally  varies  with  the  degree  of  contraction;  when  fully  contracted 
they  are  quite  red ; the  stalks  of  the  tentacles  are  light  colored  but  the  branches  are 
very  dark.  In  alcohol,  the  red  tints  disappear  entirely  and  the  ambulacra  arc 
dirty  whitish  but  the  contrast  with  the  interambulacra  is  as  striking  as  ever. 
In  the  huge  adult,  the  interambulacra  are  brown,  not  nearly  as  dark  as  in  the 
small  specimens,  and  the  lines  of  division  between  them  and  the  ambulacra  are 
not  so  sharply  defined.  On  the  whole  whether  alive  or  in  alcohol,  iniercedens  is 
one  of  the  most  striking  and  easily  recognized  of  the  holothurians  of  tropical 
Australia. 

The  material  in  hand  is  all  from  Broome  and  consists  of  G specimens  taken 
in  1929,  of  which  3 are  veiy  small,  and  4 specimens  taken  in  1932,  of  which  1 is 
very  large.  With  the  exception  of  the  largest,  which  as  already  stated  was  brought 
up  by  a diver,  they  were  collected  under  rocks,  or  among  sponges,  in  tide  pools  or 
near  low  water  mark,  or  tliey  were  dredged  on  shelly  bottoms. 


PsEUDOCUCUMIS  THOMSONI 

Cucumaria  iJiomso)ii  Hutton,  1879.  Trans.  N.  Z.  Inst.,  11,  p.  307. 

Pseudomcuviis  (homsoni  Mortensen,  1925.  Vid.  Med.,  79,  p.  355. 

There  are  three  holothurians  in  hand  which  liad  best  be  referred  to  this  New 
Zealand  species,  redcscribed  and  figured  by  Mortensen  with  his  customary  care. 
In  nearly  all  essentials,  the  agreement  is  striking  but  there  are  certain  difYercnces 
which  must  at  least  be  mentioned.  Mortensen^s  figure  of  the  whole  animal  shows 
a rather  stout,  dark  colored  holothurian  about  55  mm.  long  by  15  mm.  in  diam- 
eter, with  numerous  small,  whitish  pedicels,  arranged  in  5 or  G series  on  each 
ambulacrum,  quite  in  accord  with  Hutton’s  original  description.  My  specimens 
are  rather  slender,  nearly  cylindrical,  pale  gray  holothurians,  with  the  whitish 
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pedicels  of  a relatively  considerable  size,  arranged  for  the  most  part  in  two,  or 
rarely  three,  series  in  each  anibulacriiin.  But  these  individuals  are  considerabl}" 
smaller  than  Mortensen's,  as  they  are  only  25-40  mm.  long,  and  not  over  6 mm. 
in  diameter.  They  give  the  impression  of  having  been  white  when  taken,  the 
tentacles  perhaps  more  gray.  It  is  not  impossible  that  they  may  have  been  darker 
in  life  but  it  is  hard  to  believe  they  were  ever  brown.  One  of  the  specimens  has  24 
tentacles,  of  which  the  dorsal  pair  seems  to  be  smaller  than  the  adjoining  pairs  of 
large  tentacles,  as  is  stated  by  Mortensen;  in  another  specimen  there  seem  to  be 
23  tentacles  of  which  14  or  15  are  large;  in  the  third  specimen,  I am  not  able  to 
count  more  than  20  tentacles,  of  which  12  may  be  called  large. 

The  calcareous  ring  and  the  calcareous  particles  of  the  Australian  specimens 
are  so  much  like  those  of  the  New  Zealand  form  that  no  differences  of  importance 
can  be  mentioned  and  it  is  on  this  account  that  I am  ignoring  the  differences  in 
color  and  form,  and  in  the  arrangement  of  pedicels.  It  is  a matter  of  no  little 
interest  that  the  range  of  this  apparently  well-marked  species  should  be  extended 
to  Tasmania  and  Western  Australia.  Particular  thanks  are  due  to  Professors 
Flynn  and  Bennett,  who  presented  me  with  the  specimens. 

Western  Australia:  East  of  Point  Culver,  lat.  33°  15'  S.  x long.  126°  22'  15"  E., 

90  fms.,  Feb.  23,  1930.  D.  L.  Serveiity  leg.  1 specimen. 
Tasmania;  Hobart,  D’Entrecasteaux  Channel,  5 fms.  T.  T.  Flynn  leg.  et  don. 

2 specimens. 


Phyllophorus  brocki 
Ludwig,  ISSS.  Zool.  Jalirb.  Ahtli.  Syst.,  3,  p.  S13. 

Among  the  specimens  sent  by  Air.  Bardwell  in  1933  are  four  holothurians, 
which  seem  to  belong  to  this  East  Indian  species.  The  calcareous  spicules  in  the 
body-wall  are  so  unlike  the  figures  given  by  Ludwig  that  I should  not  have  thought 
of  referring  this  material  to  his  species  but  Dr.  Deichmann,  who  kindly  studied  it 
carefully,  pointed  out  that  Sluiter’s  figures  (1914,  figs.  5a-d)  are  much  more  differ- 
ent from  Ludwig^s  than  are  the  spicules  in  the  specimens  at  hand.  8he  suggested 
that  none  of  the  published  figures  are  reliable,  since  they  are  obvioush"  free-hand 
drawings  and  not  made  with  a camera  lucida,  Ludwig's  figure  23  shows  the  per- 
forations in  the  plates  much  too  small,  while  Sluiter's  figure  5b  shows  them  much 
too  large.  Figures  drawn  with  a camera  lucida  are  given  herewith  (fig.  46)  and  it 
is  evident  that  if  Sluiter’s  specimens  are  really  the  same  species  as  Ludwig’s,  the 
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Australian  specimens  should  be  assigned  to  brocki.  But  as  it  seemed  possible  that 
actual  comparison  of  specimens  might  show  that  we  are  really  confusing  two  (or 
possibly  three)  quite  different  holothurians  under  one  name,  I asked  Dr.  Engel  at 
Amsterdam  if  he  would  loan  me  one  of  Sluiter’s  specimens.  With  the  greatest 
kindness,  he  has  done  far  more  than  this  for  he  at  once  sent  me  six  of  the  ‘"Siboga” 
specimens  and  also  tlie  huge  specimen  taken  by  the  ^‘Gier’^  and  described  by 
K'^luiter  in  1914.  The  examination  of  this  material  has  been  most  interesting  and 
shows  conclusively  that  my  Australian  specimens  are  identical  with  those  taken 


by  the  '‘Siboga.”  One  of  the  latter,  however,  a rather  small,  liglit-colored  indi- 
vidual taken  at  Station  220,  has  very  distinctive  calcareous  particles,  quite  differ- 
ent from  those  of  typical  brocki;  it  should  probably  be  treated  as  a separate  species. 
Tlie  specimen  taken  by  the  “Cder’^  in  24-29  m.  east  of  Sumatra  is  so  much  larger 
than  any  of  the  otlier  available  s])eciinens,  it  is  ditlicult  to  make  a satisfactory 
comptarison  with  them.  Shnter’s  description  sets  forth  the  main  morphological 
features  sufficiently  Imt  his  figures  are  not  very  satisfactory,  being  hardly  more 
than  hast}'  sketches.  After  a prolonged  comparison  witli  the  other  specimens,  I 
am  inclined  to  think  Shiiter  is  correct  in  calling  it  brocki.  It  appears  to  be  a 
senescent  specimen,  the  calcareous  ring  and  the  particles  in  the  skin  showing 
regressive  changes.  The  tables  show  this  most  markedly  but  not  incredibly,  and 
smaller  individuals  show  occasional  tables  very  much  like  them. 


CLARK:  AUSTRALIAN  ECHINODERMS 


487 


The  question  whether  these  holothurians  called  brocki  by  Sluiter  are  identical 
with  the  species  so  named  liy  Ludwig  is  another  matter  and  not  easy  to  determine 
unless  Ludwig’s  type  can  be  reexamined.  It  is  hard  to  believe  that  as  careful  an 
observer  and  as  good  an  artist  as  Ludwig  could  ever  have  drawn  the  very  char- 
acteristic particles  of  the  ^‘Siboga”  specimens  as  thick  plates  with  very  small 
perforations  and  irregular  margins,  shown  in  his  figure  23.  It  is  even  more  dif- 
ficult to  understand  how  he  could  say  they  have  ^‘einc  grosse  Aehnlichkeit^^  to 
those  of  Thyone  curvaia  Lamport. 

The  Australian  material  at  hand  consists  of  four  specimens  taken  at  Augustus 
Island,  northwestern  Australia,  in  October,  1933,  by  Captain  Beresford  E. 
BardwcII.  They  range  in  size  from  34  x 12  mm.  to  100  x 30;  all  are,  however, 
quite  contracted  and  tlie  size  in  life  must  have  been  somewhat  larger.  The  color 
is  dull  brown,  distinctly  light  yellowish-brown  in  one  individual.  Tlie  relatively 
large  pedicels  arc  not  very  numerous,  and  have  the  tip  distinctly  dark,  often  deep 
violet  as  mentioned  by  both  Ludwig  and  Sluiter;  in  the  yellowish-brown  in- 
dividual, the  tips  of  the  pedicels  are  not  particularly  dark.  As  a rule  tlie  pedi- 
cels arc  not  completely  retracted  and  the  heaps  of  rosettes  in  their  walls  appear 
under  a lens  as  white  spots.  In  combination  with  the  dark  tips  this  makes  the 
pedicels  an  excellent  recognition  mark  for  the  species.  In  the  largest  specimen, 
the  calcareous  ring  is  more  or  less  imbedded  in  cartilaginous  tissue,  but  in  the 
smallest,  there  is  veiy  little  evidence  of  cartilage,  and  the  radial  and  interradial 
pieces  resemble  very  closely  the  figure  referred  to  by  Ludwig.  It  is  noteworthy 
tliat  no  specimen  of  brocki  was  secured  either  at  Broome  or  Cape  Leveque. 

Phyllophorus  cebuensis 

Thyonldium  erhuense  Semper,  1868.  Iloloth.,  p.  07. 

Phyllophorus  cebuensis  LuuwiCt,  1892.  Die  Scewalzen,  p.  347. 

There  is  a single  small  holothurian  from  Dongarra,  W.  A.,  which  is  so  like 
Semper’s  figures  and  very  incomplete  description  of  this  species  that  I can  find  no 
character  by  which  to  distinguish  it  from  the  Philippine  Islands’  form.  It  is  only 
15  mm.  long  by  about  G mm.  in  diameter,  but  in  eoloi',  form  and  distribution  of 
pedicels  it  is  exactly  like  Semper’s  figure.  The  calcareous  ring  is  very  similar  to 
that  figured  by  Semper,  but  the  posterior  prolongations  of  the  radial  pieces  are 
turned  inward  so  abruptly  that  one  might  think  they  arc  absent;  this  is  ap- 
parently due  to  strong  muscular  contraction  of  the  oral  disk  and  oesophagus. 
The  number  of  tentacles  is  difficult  to  make  out  but  there  are  more  than  a dozen; 
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they  show  miieli  diversity  in  size  and  the  arrangement  cannot  l^e  determined;  the 
specimen  is  obviously  immature  and  the  oral  end  is  strongly  contracted.  The 
pedicels  have  large  end  plates  with  a few  narrow,  curved,  perforated  plates  close 
by,  but  there  are  no  supporting  rods.  The  tables  in  the  body  wall  are  few  and 
well  separated;  they  are  of  the  size  and  form  indicated  by  the  very  simple  and 
imperfect  figure  of  Semper;  the  disk  has  a somewhat  less  even  margin  than  he 
shows  and  the  low  spire  has  an  annular  crown,  somewhat  rough  or  finely  spinous, 
the  diameter  of  which  is  fully  a third  of  the  disk  diameter.  Both  the  calcareous 
ring  and  the  tables  are  much  more  like  Semper’s  figures  than  they  are  like  those 
given  by  Sluiter  (1914,  pi.  1,  figs.  10a,  b)  for  a specimen  taken  in  the  Java  >Sea, 
but  I am  skeptical  about  the  latter  really  being  ccbucnsis. 

The  occurrence  of  this  East  Indian  species,  so  far  down  on  the  western  coast 
of  Australia  is  very  interesting.  It  was  taken  in  shallow  water  by  students  of 
the  University  of  Western  Australia,  while  on  a summer  excursion  to  Dongarra, 
and  was  very  generously  given  to  me  by  Professor  E,  W.  Bennett. 


PhVLLOPHORUS  PROTEUS 
Bkll,  ISS4.  “Aicrt”  Ech.,  p.  150. 

It  is  apparent  that  Bell  examined  the  calcareous  particles  of  a young  in- 
dividual but  he  gives  no  indication  as  to  its  size.  As  I have  explained  elsewhere 
(H.  L.  Clark,  1921,  p.  168),  his  figure  of  the  calcareous  ring  is  inaccurate  as  well  as 
u])side  down,  while  his  description  of  the  calcareous  particles  in  the  body  wall  is 
very  unsatisfactory  and  the  figure  given  represents  only  the  disk  of  a }mung 
table.  In  adult  specimens  very  few  of  the  tables  are  as  simple  and  symmetrical 
as  Bell’s  figure,  and  the  rosettes,  which  he  refers  to  as  ''s])icules  in  the  suckers,’^ 
are  very  abundant  in  the  body  wall  evciywhere.  I have  comiiared  my  material 
with  one  of  Bell’s  types  and  find  that  the  specimens  taken  at  Darwin  are  almost 
exactly  like  it.  Of  the  larger  of  these,  my  field  notes  say:  ‘bV  curious  dull  red, 
plump,  ovoidal  creature  about  100  mm.  long  by  40  mm.  in  diameter,  dredged 
July  19  (1929)  near  Three-and-a-half-mile  Reef,  on  dead  bottom.  The  dis- 
tinctly red  (brown-red)  color  is  more  or  less  masked  by  dusky  blotches  and  fine 
sprinkling.  No  tentacles  were  ever  extended  but  pedicels  2 mm.  or  more  in 
length  were  relaxed  all  over  the  body;  these  usually  have  dusky  or  brown  tips,’^ 
This  specimen  is  now  (in  alcohol)  about  60  mm.  long  by  25  in  diameter;  under  «a 
lens,  the  ground  color  is  dirty  white  with  numerous  very  fine  irregular  transverse 
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lines  of  brown;  the  pedicels,  which  are  abundant  ventrally  but  less  so  dorsall}% 
are  whitish  at  the  base,  but  pale  brown  distally  with  the  tips  abiTiptly  dark  brown 
or  blackish.  The  other  Darwin  specimen  is  similar.  Tlie  Augustus  Island  speci- 
men is  more  distinctly  brown  and  more  of  the  tables  have  enlarged  or  irregular 
disks.  The  individuals  taken  at  Broome  have  the  ground  color,  especially  on  the 
back  and  sides,  dark  gray  or  dull  purplish  in  rather  strong  contrast  with  the 
light  colored  pedicels;  the  tips  of  the  latter  are  dark  but  not  in  such  abrupt 
contrast  as  in  the  Darwin  material.  The  tables  while  often  typical,  show  a great 
deal  of  diversity  both  in  disk  and  spire;  maii}^  have  the  disks  larger,  more  ir- 
regular and  with  more  perforations.  The  rosettes,  as  well  as  these  larger  tables, 
seem  to  be  undoubtedly  more  abundant  in  the  larger  specimens.  Tlie  material  at 
hand,  7 specimens,  was  taken  at  the  following  localities: 

Northern  Territory:  Darwin,  dredged  near  Three-and-a-half  mile  Reef,  2-3  fms., 

^'dead'’  bottom,  2 adults. 

Western  Australia:  Augustus  Island,  I adult. 

Broome,  4 specimens,  33-05  mm.  long. 


Phyllophorus  parvipedes^  sp.  nov. 

Length  90  mm.;  diameter  about  15  mm.  Body  elongated  fusiform,  the 
anterior  end  a little  stouter  and  blunter  than  the  posterior;  body  wall  thin  but 
rather  firm;  pedicels,  numerous  relatively  very  small,  without  any  tendency  to 
longitudinal  arrangement,  smallest  and  most  numerous  just  back  of  the  middle  of 
the  ventral  surface;  there  are  some  minute  anal  papillae  but  no  anal  teeth. 
Tentacles  retracted  and  difficult  to  count  to  apparently  17,  of  which  10  are  large 
and  7 are  small,  but  their  relative  arrangement  is  quite  asymmetrical. 

Calcareous  ring  stout  and  characteristic;  radial  pieces  oblong,  about  equally 
wide  throughout,  3 mm.  long  by  2.5  wide,  the  anterior  end  rounded  and  notched  : 
there  are  two  stout  posterior  prolongations  over  S mm.  long,  each  coir^isting  of 
about  S pieces  of  which  the  uppermost  is  1.5  mm.  wide,  the  others  smailer  and 
together  tapering  rapidly  to  a narrow  flexilde  tip;  interradial  pieces  conspicuous, 
high  pentagonal,  truncate  posteriorly,  2.5  mm.  wide  and  over  3 mm.  high;  in- 
cluding the  slender  very  acute  anterior  proces.ses,  they  overlap  the  radial  pieces  on 
each  side  very  markedly.  Polian  vessel  single,  long  and  conspicuous,  Madre- 
poric  body  single,  small  and  nearly  spherical. 

^parvus  — small  + pedes  — feet,  in  reference  to  the  small  pedicels. 
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Calcareous  particles  in  the  body  wall,  scattered  tables  (fig.  47),  not  numerous 
but  most  so  near  the  pedicels,  with  a disk,  when  eomplete,  having  four  central 
perforations,  a distal  ring  of  S-12  somewhat  larger  ones,  and  8-10  marginal  spines; 
spire  well  developed  l)ut  small,  its  lieiglit  nearly  equal  to  half  the  diameter  of  the 
disk;  it  terminates  in  a ring  l^earing  about  four  (3  0)  long,  more  or  less  flaring 
spines.  Few  of  the  tables  are  completely  or  symmetrically  developed;  some  of  the 
marginal  perforations  are  not  elosed  in  and  the  series  is  thus  incomplete  or  even 


lacking;  in  such  cases  (probably  young  tables)  the  four  central  perforations  may 
be  larger  than  in  the  eomplete  disks;  the  marginal  spines  are  usually  a conspicuous 
feature  but  their  number  and  lengtli,  and  the  plane  in  which  tliey  lie  show  great 
diversity;  in  some  tables  there  are  short  spines  directed  straight  downward  from 
the  lower  surface  of  tlie  disk  but  it  is  difficult  to  demonstrate  their  presence  unless 
tlie  table  is  seen  from  the  side;  the  height  and  eompleteness  of  the  spire  show  great 
variety,  the  tables  near  and  in  the  pedicels  tending  to  liave  it  much  reduced. 
Complete  tables  have  tlie  disk  nearly  or  quite  lOOg  in  diameter  with  the  spire 
about  40-50/1  high  and  the  diameter  of  its  crown  30-70/t  according  to  the  length 
of  the  flaring  spines.  Senescent  tables  have  the  marginal  spines  of  the  disk  re- 
duced to  mere  rounded  projections  and  the  spire  reduced  in  height  but  with  its 
terminal  teeth  relatively  very  much  enlarged.  Near  the  anus  tlie  tables  undergo 
an  apparently  hypertrophic  development  and  become  transformed  into  hemis- 


Fi^.  47.  Phyllophorus  parvi pedes.  Calcareous  tables,  x 425. 
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pherical  or  spherical  fenestrated  masses;  all  stages  can  be  found  between  normal 
tables  and  fenestrated  spheres  without  an}"  resemblance  to  a table. 

Pedicels  with  very  complete  terminal  plates  accompanied  by  a number  of 
broad  supporting  plates  having  numerous  perforations;  introvert  with  a few  miliary 
rosettes;  tentacles  with  numerous  rosettes  and  very  numerous,  small  and  exceed- 
ingly slender  supporting  rods;  these  are  not  quite  straight  and  each  end  is  enlarged 
and  often  notched  or  perforated;  frequently  there  is  a swelling  at  the  middle  also. 

Color  whitish  or  pale  gray,  more  or  less  tinted  here  and  there  with  yellow 
brown,  with  numerous  irregularly  disposed  blotches  (2-10  mm.  across)  of  red 
brown  or  blackish-brown;  pedicels  for  the  most  part  correspond  in  color  to  the  area 
where  situated;  tentacles  rather  light,  variegated  gray  and  yellow-brown. 

Ilolotype,  Australian  Museum  Xo.  J6041,  from  Broome,  1930.  Unfortunately 
there  is  no  indication  whether  the  specimen  was  dredged,  or  collected  alongshore. 
It  was  sent  to  the  Australian  Museum  by  Mr.  R.  A.  I^ourne  with  some  other 
holothurians  from  Broome,  including  a second  specimen  of  this  species.  This 
paratype  is  53  mm.  long  by  12  in  diameter,  considerably  contracted  and  hence  with 
a thicker  body  wall  than  the  holotype;  the  blotches  are  all  rather  small  and  not 
at  all  reddish  brown  but  dusky  with  a tinge  of  purplish;  many  of  the  pedicels  are 
distinctly  orange-red  at  tip  but  owing  to  their  small  size  this  is  not  conspicuous; 
the  calcareous  ring  and  tables  agree  almost  exactly  with  those  of  the  holotype. 

In  my  collections  from  the  vicinity  of  Broome  are  two  small  holothurians 
which  I think  must  be  referred  to  this  species,  although  the  texture  of  the  body  wall 
and  the  coloration  are  very  different.  One  of  these,  taken  at  Broome  in  1929,  is 
about  60  mm.  long  by  15  in  diameter;  the  body  wall  is  thin  but  not  delicate; 
rather  small  pedicels  are  relatively  few  and  well  scattered  over  the  body,  but  are 
most  aliundant  ventrally;  the  color  is  pale  gray  with  the  tips  of  the  pedicels  dull 
yellow;  the  calcareous  ring  has  the  posterior  prolongations  somewhat  less  well 
developed  and  the  tables  have  the  disks  with  very  conspicuous  marginal  teeth  — 
but  both  these  characteristics  are  obviously  youthful  traits;  perhaps  the 
absence  of  dark  blotches  may  be  interpreted  in  the  same  way.  — The  other  speci- 
men is  still  younger  and  more  delicate.  It  was  taken  in  Beagle  Bay  in  5 fms.  of 
water,  June  17,  1932.  It  is  now  light  gray  in  color  and  about  16  mm.  long  by  4 mm. 
in  diameter.  The  body  wall  is  very  thin  and  the  pedicels  few  and  scattered,  show- 
ing no  indication  of  a longitudinal  arrangement.  My  field  notes  say  of  this  speci- 
men: “A  very  thin-walled,  translucent  white  thing  30-35  mm.  long,  4-5  in  diam- 
eter; covered  with  shell  fragments,  etc.;  dredged  on  a weedy,  muddy  bottom 
(sandy  mud).’' 
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Po  far  as  I can  discover,  no  Phyllophorus  very  much  like  this  species  lias  yet 
been  described.  It  obviously  belongs  in  the  same  group  with  cebuensis  and  proieus, 
but  the  tables  are  very  distinctive,  and  the  calcareous  ring  is  equally  characteristic. 


Phyllophorus  thyonoides^  sp.  nov. 

Lengtli  42  mm.,  diameter  about  15;  whole  animal  strongly  contracted,  making 
the  body-wall  nearly  two  millimeters  thick  and  rather  fleshy.  Pedicels  numerous, 
of  moderate  size,  rather  uniformly  scattered  over  the  body  surface;  there  are  no 
noticeable  anal  papillae  and  no  anal  teeth.  Tentacles  1(5,  curiously  enough  fully 
relaxed  and  turned  inward  down  the  oesophagus;  the  tips  are  literally  swallowed; 
13  are  large,  10-15  mm.  long,  and  only  3 are  distinctly  small.  Calcareous  ring, 
very  well  developed,  but  made  up  of  many  rather  large,  irregular  plates;  radial 
pieces,  about  10  mm.  high,  witli  iiosterior  prolongations  extending  back  some 
5 mm.  further;  anteriorly  each  piece  is  made  up  of  a single  element,  nearly  5 mm. 
high  and  3 mm.  wide,  deeply  grooved  and  notched  at  the  upper  margin;  posterior 
to  this  follow  about  8 closely  united,  irregular  pieces,  following  which  are  the 
prolongations  of  eacli  side  consisting  of  three  or  more  calcareous  pieces  and  con- 
siderable cartilage;  interradial  pieces  made  up  of  10-12  elements  of  which  the 
anterior  is  the  largest;  it  is  fully  4 mm.  high  and  2.5  wide  at  base,  narrowly  tri- 
angular with  an  acuminate  anterior  tip;  posteriorly  some  small  elements  of  the 
interradial  pieces  seem  to  help  form  the  basal  part  of  tlie  posterior  prolongations; 
obviously  the  lines  of  division  between  radial  and  interradial  pieces  of  the  cal- 
careous ring  are  indefinite  and  arbitrary.  Polian  vessel  single  and  rather  con- 
spicuous. 1 have  failed  to  find  a madreporic  canal. 

Calcareous  spicules  in  the  body  wall  consist  of  rather  scattered,  but  by  no 
means  rare,  tables  (fig.  48,  a)  with  disks  about  lOO/i  across;  the  spire  is  usually 
incomplete  and  its  height  is  only  about  half  the  diameter  of  the  disk;  when  the 
spire  is  complete  it  is  more  rectangular  than  circular.  Alaii}^  of  the  tables  are  very 
imperfect,  even  the  disk  being  only  partially  developed.  In  the  basal  part  of  the 
tentacles,  and  also  near  the  anal  margin,  miliary  granules  or  rosettes  occur  but 
they  are  not  abundant  in  any  of  the  specimens  examined.  Pedicels  with  large 
terminal  disks,  surrounding  which  are  a number  of  wide,  perforated  supporting 
plates.  In  the  tentacles,  especially  the  base  of  the  large  branches,  are  big  sup- 
porting rods  (fig.  48,  b)  with  the  ends  abruptly  widened,  perforated  and  branched; 


Hhyonoidcs  — like  Thyone,  in  reference  to  the  resemblance  to  some  members  of  that  genus. 
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there  are  also  some  much  smaller  and  more  slender  rods,  especially  in  the  branches. 
Color  brown,  but  fragments  of  a much  darker  epidermis  are  to  be  found  here  and 
there. 

Holotype,  ]\I.  C.  Z.  No.  1054,  from  beach  drift,  Cottesloe,  Western  Australia, 
July,  1926,  L.  Glauert  leg. 


Fig.  48.  Phyllophorus  thyonoides.  a.  Table,  b.  Supporting  rods,  x 425. 

There  are  four  paratypes,  taken  at  the  same  place  and  time;  these  are  not 
quite  so  large  and  are  in  less  satisfactory  condition  on  the  whole,  liut  in  two  of 
them  much  more  of  the  epidermis  is  present  and  the  pedicels  are  in  better  shape. 
These  individuals  show  that  in  life  the  color  is  a blackish-brown,  perhaps  nearly 
black,  and  the  pedicels  are  numerous  and  cover  well  the  whole  body  surface.  Xot 
one  of  the  specimens  has  20  tentacles;  in  the  four  paratypes  the  tentacles  are 
strongly  contracted  and  the  number  and  relativ’e  size  are  hard  to  make  out  but 
apparently  there  are  13,  14,  15  and  IS.  I see  no  reason,  however,  to  doubt  that  the 
normal  number  in  adults  is  20. 


494 


memoir:  museum  of  comparative  zoology 


As  these  specimens  were  collected  and  preserved  with  a large  number  of 
specimens  of  Lipotrapeza  vestienSj  they  were  at  first  supposed  to  be  that  species, 
but  the  dark  color  of  two  individuals  led  to  their  being  critically  examined,  when 
the  presence  of  tables  and  the  striking  calcareous  ring  demonstrated  their  dis- 
tinctness. The  whole  lot  was  then  carefully  looked  over  and  the  five  specimens 
of  Phyllophorus  were  discovered.  It  was  then  supposed  that  they  might  be  re- 
ferred to  cehuensis  but  comparison  with  the  specimen  of  that  species  from  Don- 
garra  negatived  that  hope.  The  resemblance  of  the  tables  to  those  of  trapezus 
led  to  referring  them  to  that  species  Imt  comparison  with  two  paratypes  of 
trapezus  shows  that  they  may  not  be  referred  to  that  Queensland  species;  the 
dificrence  in  the  calcareous  ring  and  in  the  supporting  rods  of  the  tentacles  are  too 
weight}"  to  permit  confusing  the  two.  Apparently  then  thyonoides  should  be 
regarded  as  the  west  coast  representative  of  the  cehuensis  group  of  Phyllophorus. 
Better  material  is  much  to  be  desired  but  will  probably  only  be  olitained  by 
dredging  in  moderately  deep  water  off  the  western  coast  of  Australia,  south  of 
Geraldton.  The  five  sjiecimens  at  hand  were  loaned  b}^  the  Western  Australian 
^Museum  and  as  already  stated  were  gathered  from  beach  drift  at  Cottesloe  in 
July,  1926. 


Lipotrapeza^  gen.  nov. 

It  is  a curious  fact  that  three  species  of  holothurian,  occurring  on  the  south- 
ern coast  of  Australia  and  referred  by  their  describers  to  the  genus  Phyllophorus, 
lack  calcareous  tables  in  the  body  wall,  and  it  seems  to  me  it  would  be  well  to 
separate  these  from  the  forms  possessing  tables.  One  of  these  is  a Xew  Zealand 
species  based  on  a single  specimen  from  Akaroa,  named  by  Dendy  and  Hindle 
(1907)  dearmatus  because  of  the  lack  of  calcareous  spicules.  Joshua  (1914) 
reports  this  species  from  the  coast  of  Victoria  but  gives  no  information  about  tlie 
four  individuals  recorded.  1 have  never  seen  a specimen  but  Mortensen  has  given 
a brief  account  (with  important  figures)  of  two  taken  in  Wellington  Harbour;  the 
presence  of  tables  at  the  anal  tip  of  the  body  is  reported  and  figures  of  them  are 
given.  The  calcareous  ring,  which  is  the  most  important  diagnostic  character  of 
the  species,  is  carefully  figured.  In  1914,  Joshua  gave  a description  of  another 
Phyllophorus  lacking  spicules  in  the  body  wall,  which  he  named  vestiens.  His 
notes  on  the  color  and  appearance  in  life  are  interesting  and  important.  The 

* XtTTo  = to  be  lacking  + Tpaire^a  = a table,  in  reference  to  the  deficiency  of  calcareous  tables  in  the 
body  wall. 
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following  year  Joshua  and  Creed  (1915)  described  a closely  related  species, 
veniripes,  from  the  coast  of  South  Australia  (presumably  St.  Mnecnt  Gulf), 
which  is  distinguished  from  vcstieus  by  the  peculiar  distribution  of  the  pedicels. 
In  both  species  the  calcareous  ring  is  stout  with  well  deyelopcd  but  rather  short 
processes  on  the  radial  pieces. 

Specimens  of  both  these  Australian  species  are  before  me;  many  specimens 
of  vestiens  and  a single  paratype  of  veniripes.  Some  additional  information  can 
therefore  be  giyen  about  each  which  confirms  my  belief  that  they  may  well  be 
placed  in  a genus  by  themsehes.  The  New  Zealand  species  differs  so  conspicu- 
ously from  them  in  its  calcareous  ring  that  it  can  hardly  be  placed  in  the  same 
genus,  especially  since  it  has  tables  in  the  anal  tip  of  the  body.  It  may  ultimately 
be  placed  in  a genus  by  itself,  when  sufficient  material  is  ayailable.  The  diagnosis 
of  Lipotrapeza  is  as  follows: 

Deiidrochirote  holothurians  with  20  tentacles,  10  large  and  10  small  as  in 
Phyllophorus;  pedicels  numerous,  more  or  less  widely  distributed  without  definite 
arrangement;  calcareous  ring  stout  with  conspicuous,  but  not  elongated,  posterior 
processes  on  the  radial  pieces;  no  calcareous  material  in  the  body  wall,  but  more 
or  less  numerous  rosettes  and  perforated  rods  in  the  introyert  and  also  in  some 
eases,  at  the  anal  tip  of  the  body,  where  tables  also  occur  in  some  indiyiduals; 
pedicels  with  end  plates  and  a few,  perforated  supporting  rods. 

Genotype,  Phyllophorus  vestiens  Joshua. 

The  two  species  of  tlie  genus  may  be  readily  distinguished  from  each  other 
as  follows : 

Pedicels  abundant  on  middle  of  lower  surface,  much  less  abundant  anteriorly  and  posteriorly, 

and  nearly  or  quite  wanting  on  mi<ldle  of  back veutripes 

Pedicels  very  mmierous  all  over  the  body  with  little  distinction  between  dorsal  and  ventral 
surfaces vrstieus 


Lipotrapeza  yENTRiPES 

Phyllophorus  vtniiripes  Joshua  Creed,  1915.  Trans.  Roy.  Soc.  S.  Austral.,  39,  p.  19. 

A paratype  of  this  species  has  been  loaned  me  by  the  South  Australian 
Museum  and  has  been  examined  with  much  interest.  It  is  about  50  mm.  long 
by  IS  in  diameter  and  the  body  form  differs  from  the  figured  holotype  in  haying 
the  anal  end  more  jDrolonged  and  slender.  The  distribution  of  the  iDcdicels  is  also 
different,  for  they  are  by  no  means  ''restricted  to  the  midyentral  region,”  though 
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they  are  much  more  abundant  there.  There  are  many  all  over  both  ends  of  the 
animal  and  along  the  sides;  they  are  not  wholly  lacking  on  the  dorsal  surface 
but  they  are  few  and  far  between  there,  and  there  are  small  areas  which  lack  them 
altogether.  In  the  matter  of  the  spicules,  too,  this  specimen  differs  from  the 
original  description,  for  while  it  is  true  tliat  the  body  wall  lacks  them  throughout 
most  of  its  area,  they  are  present  in  the  introvert  and  at  the  anal  tip  of  the  body  ; 
there  are  no  tables,  but  there  are  many  rosettes  and  also  many  rods  with  more 
or  less  expanded  and  perforated  ends;  some  of  these  rods  are  almost  perforated 
plates,  so  broadly  are  the  ends  expanded.  Besides  the  end  plate  many  of  the 
pedicels  have  a few  supporting  rods  close  to  the  tip.  In  the  original  description 
nothing  is  said  about  the  color,  but  the  present  specimen  is  a light  brown  with 
the  pedicels  whitish.  The  ealcareous  ring  does  not  have  such  long  posterior  pro- 
jections as  are  indicated  in  the  figure  given  by  Josliua  and  Creed,  but  there 
would  be  some  diversity  in  this  respect  of  course.  There  is  no  label  with  this 
paratype  to  indicate  where  it  was  taken  but  since  it  was  secured  by  Dr.  \^erco, 
it  is  probably  from  St.  Vincent  Gulf. 


Lipotrapeza  vestiens 

l^hyllophorus  I'csileus  Joshua,  1914.  Proc.  Hoy.  Soc.  \4ct.,  27,  p.  5. 

Joshua\s  account  of  this  species  is  very  satisfactoiy  and  1 find  nothing  to 
add  to  it  from  my  own  observations  other  than  concerning  the  size  and  calcareous 
particles.  Many  of  the  specimens  at  hand  are  much  larger  than  those  examined 
by  Josluia,  the  largest  being  240  mm.  long  by  30  mm.  in  diameter;  the  smallest 
is  50  X S mm.  Regardless  of  size  there  is  remarkable  agreement  in  the  calcareous 
ring  and  in  the  deposits  in  the  pedicels  and  tentacles.  Tliere  is,  however,  some 
diversity  in  the  calcareous  matter  around  the  anus.  Some  of  the  smaller  speci- 
mens show  numerous  miliary  rosettes  and  minute  rods  such  as  occur  in 
vcntripcs  and  in  several  cases  there  is  evidence  of  microscojiic  anal  teeth,  too  small 
to  note  except  with  high  magnification.  In  two  small  specimens,  tables  were 
present,  much  like  those  found  in  such  species  of  Phyllophorus  as  echuensis  and 
irapezus.  Evidently  the  anal  region  retains  youtliful  characters  and  indications 
of  the  phylogenetic  history  of  Lipotrapeza  persist  there  until  full  maturity  is 
reached.  In  color  all  the  specimens  are  light  brown,  of  some  shade,  or  else  are 
more  or  less  bleached. 

The  material  before  me,  excepting  one  specimen  from  Tasmania,  was 
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loaned  or  given  me  by  Mr,  L.  Glauert  of  the  Western  Australian  Museum  or  by 
Professor  E.  W.  Bennett  of  the  University  of  Western  Australia.  Mr.  Glauert^s 
specimens  were  collected  at  Cottesloe  Beach,  where  they  were  washed  up  during 
a storm  in  July  1926;  they  are  accordingly  in  poor  condition  but  there  is  no 
mistaking  their  identity.  Mr.  Bennett’s  specimens  were  collected  in  extreme 
southwestern  Australia  near  Cape  Naturaliste.  Owing  to  the  difficult}^  of  procur- 
ing preservatives,  some  of  this  material  is  not  in  veiy  good  condition  but  all  of  it 
is  identifiable.  In  all  there  are  37  specimens  from  the  following  places. 

Western  Australia:  Cottesloe  Beach,  beach  drift,  July  1926.  11  specimens  in 

poor  condition. 

Bunker’s  Bay,  'hinder  large  stones  on  well  sheltered  patch 
of  sand,  also  in  sand  and  grit  in  rock  pools,”  at  very 
low  tide,  January  1930.  22  specimens,  in  fair  con- 
dition. 

Ellen  Brook  Beach,  January  1930.  1 rather  poor  specimen. 

Cape  Leeuwin,  January  20,  1930.  2 specimens,  fair. 
Tasmania:  Northwest  coast,  Wynyard,  low  tide.  T.  T.  Flynn  leg.  et  don.  1 
good  specimen. 


Urodemas 

Selexka,  1867.  Zeits.  f.  \v.  Zool.,  17,  p.  352. 

This  genus  was  proposed  by  Selenka  for  a dendrochirote  holothurian  with 
20  tentacles  from  Port  Jackson,  but  subsequent  writers  did  not  accept  it.  f^emper 
(1S6S)  made  it  a synonym  of  Orcula,  a decision  accepted  b}^  Bell  (1SS4),  but 
Lampert  (1SS5),  The61  (1SS6)  and  Ludwig  (1S92)  all  agreed  in  placing  it  in  the 
synonymy  of  Ph}dlophorus.  Our  knowledge  of  the  latter  genus  and  the  number 
of  species  now  referred  to  it,  warrant,  however,  a more  careful  delimitation  of 
the  group.  There  can  be  no  doubt  that  the  Australian  form  described  by  Selenka 
stands  apart  from  the  typical  species  of  Phyllophorus  {urna,  pcllucichiSy  communis) ^ 
and  the  generic  name  Urodemas  may  well  be  revived  for  it,  as  Heeling  (1934, 
p.  23)  has  recently  suggested.  The  diagnosis  of  the  genus  is  as  follows:  Dendro- 
chirote holothurians  with  20  tentacles,  numerous  pedicels  irregularly  scattered 
over  the  body,  a very  high,  more  or  less  cartilaginous,  calcareous  ring,  numerous 
polian  vessels  and  madreporic  canals,  and  the  calcareous  particles  in  the  skin, 
mostl}"  rods,  with  or  without  either  perforations  or  spinous  projections  (often 
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perforations  at  one  end  and  spinous  projections  at  the  other);  if  table-like 
particles  occur  also,  the}^  are  coarse  and  irregular  or  they  have  peculiar  high 
spires  and  ver}'  small  disks  with  few  perforations;  but  more  elaborate  tables  may 
occur  in  the  introvert  or  tentacles. 

The  genus  was  monotypic  when  established  and  the  type-species  is  U. 
perspicillum  from  Port  Jackson.  In  1SS4,  Bell  records  ^^Orcida  perspicillund* 
from  ‘Tort  Denison  and  Port  Stephens,^’  presumably  on  the  Queensland  coast, 
but  not  a word  of  information  is  given  as  to  the  size  or  appearance  of  the  speci- 
mens or  why  they  were  regarded  as  perspicillum.  No  other  records  of  the  species 
have  been  published  so  far  as  1 know,  except  Whitelegge’s  (1889)  interesting 
note,  asserting  that  the  species  is  a I^hyllophorus  and  not  an  Orcula,  and  that  be 
has  seen  specimens  from  off  Shark  Point,  Port  Jackson.  In  the  “Challenger’^ 
Report  Tli^el  (188G,  p.  97)  describes  two  strongl}'  contracted  holothurians  from 
Port  Jackson,  as  a new  species  of  Phyllophorus,  which  he  calls  incomperius^ 
obviously  because  he  was  dubious  as  to  its  validity.  lie  states  very  definitely 
that  he  thinks  it  identical  with  Selenka’s  species,  but  there  are  small  tables  and 
other  particles  present  in  the  skin,  which  Selenka  does  not  mention.  Ileding 
(1934,  p.  23)  has  already  asserted  the  identity  of  the  two  forms  and  my  observa- 
tions on  the  material  in  hand  support  his  position.  But  I cannot  agree  with  him 
(he.)  that  the  Urodemas  from  Hong  Kong  which  he  identifies  as  perspicillum  is 
really  that  sjiecies,  for  his  excellent  figures  of  the  calcareous  particles  arc  strik- 
ingly different  from  the  figures  given  by  8elcnka  and  Th6el  in  describing  the 
Port  Jackson  form.  Fortunatel}^  there  is  a specimen  from  Ilong  Kong  in  the 
M.  C.  Z.  collection  of  the  form  discussed  by  Ileding  which  enables  me  to  satisfy 
myself  that  the  Chinese  species  is  quite  distinct  from  the  Australian.  Using  our 
specimen  for  a holotype,  I therefore  name  and  diagnose  the  species  in  this 
report  (see  p.  500). 

Besides  these  two  forms,  there  are  two  other  holothurians  which  may 
properly  be  placed  in  Urodemas.  One  of  these  was  described  by  Ludwig  (1874) 
under  the  name  Thifonidium  schmcltzii;  he  had  five  specimens  from  Bowen 
(Queensland)  and  one  from  “Golf  8t.  A4ncent.”  The  other  was  named  by  Sluiter 
(1914)  Phyllophorus  hamatus^  and  was  based  on  five  specimens  from  the  Java 
Sea.  Curiously  enough,  Sluiter  makes  no  reference  to  Ludwig’s  species,  though 
the  reseml)lances  are  very  striking.  Fortunately  both  species  were  taken  by  me 
at  Broome  and  I am  therefore  able  to  give  some  further  information  about  them. 
The  differences  between  the  four  species  of  Urodemas  arc  most  easily  emphasized 
by  means  of  an  artificial  key. 
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Key  lo  the  Species  of  Urodemas 

A.  Calcareous  particles  in  the  form  of  short  irregular  rods,  which  may  be  perforated  at  one 
end,  smooth  and  pointed  at  the  other,  or  coarse  and  spinous  at  one  end  or  both;  tables  of 
some  sort  may  be  present  in  pedicels,  introvert  or  tentacles,  especially  in  young  indi- 
viduals. 

Calcareous  rods  minute,  smooth,  perforate  at  one  end  (or  both);  tables  if  present,  of 

delicate  structure perspicillum 

Calcareous  rods,  coarse,  spinuous  at  one  end  or  both;  tables  if  present  low  and 
coarse crassiim 

Ah  Calcareous  particles  elongated  into  rods  (or  high-spired  slender  tables)  perforated  at  the 
inner  end,  terminating  distally  in  a spinous  knob. 

Spinous  rods  much  alike,  smaller  proximally  than  distally,  resembling  a club  with  a 
spiked  head;  they  lie  parallel  and  crowded  in  the  skin;  no  peculiar  hook-bearing  plates  in 

pedicels schmcltzii 

Spinous  rods  more  table-like,  the  proximal  end  like  a disk  with  four  perforations;  the 
distal  end  shows  much  diversity  but  is  frequently  like  a spiked  club;  pedicels  with  peculiar 
hook-bearing  plates liamatum 


Urodemas  perspicillum 

Urodemus  perspicillum  Selenka,  1807.  Zeit.  f.  wiss.  Zooh,  17,  p.  852. 

Orcula  perspicillum  Bell,  1SS4.  Proc.  Linn,  Soc.  N.S.W.,  9,  p.  50(3. 

Phyllophorus  perspicillum  Lampeut,  1SS5,  Die  Seewalzen,  p.  178. 

Plufllopliorus  incompertus  Theel,  ISSG.  “Challenger’'  Holos.,  p.  97. 

PhyUophorus  perspicillum  1S8G.  “Challenger”  Holos.,  p.  150. 

Phyllophorus  perspicillum  Wiutelegge,  1889.  Proc.  Roy.  Soc.  N.S.W.,  23,  p.  20G. 
Phyllophorus  perspicillum  Ltowig,  1892.  Die  Seewalzen,  p.  347. 

Non  Phyllophorus  (Urodemas)  perspicillum  IIedixg,  1934.  Hong  Kong  Nat.,  5,  no.  3,  Supple- 
ment, p.  22, 

Of  this  species,  there  is  a single  small  specimen,  35  mm.  long  by  25  mm.  in 
diameter,  in  the  collection  before  me.  It  was  loaned  l)v  the  Australian  Museum 
and  is,  I believe,  the  smallest  specimen  as  3^et  recorded;  it  was  taken  in  Port 
Jackson,  near  Sow  and  Pigs  Reef,  in  6-S  fnis.  The  calcareous  particles  in  the  skin 
resemble  those  of  incomperlus  as  figured  by  Theel,  but  not  all  of  the  forms  illus- 
trated by  him  were  detected  by  me.  In  the  AI.  C.  Z.  collection  there  are  3 very 
large  specimens  of  perspicillum^  taken  in  the  eastern  channel,  Port  Jackson, 
Jan.  3,  1930,  by  Captain  Comtesse  of  the  dredging  vessel  “Triton,’^  They 
measure  110  x 50,  125  x 55  and  150  x 05  mm.;  the  smallest  is  fulh^  contracted, 
the  others  show  the  tentacles  well.  Owing  to  their  large  size  and  to  the  habit  of 
contracting  the  oral  end  and  swelling  the  body  greatly,  these  holothurians  are 
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known  to  the  dredgers  as  ^'foot-balls/'  It  is  evident  that  in  young  individuals  the 
calcareous  particles  are  much  more  diversified  than  in  the  adults;  the  short, 
rather  fragmentary  perforated  rods  figured  by  Selenka  are  fairly  abundant  in  the 
large  specimens  but  the  tables  and  other  diversified  particles  figured  by  Theel 
ha\'e  more  or  less  disappeared.  Except  for  Bell’s  records  from  the  Queensland 
coast,  which  are  not  beyond  question,  perspicilliim  has  not  been  reported  from 
anywhere  outside  of  Port  Jackson. 


Urodemas  crassum^  sp.  nov. 

Length  140  mm.;  diameter  about  55  mm.  Tentacles,  calcareous  ring  and 
inner  organization  as  in  perspicilliim.  Calcareous  particles  in  the  body  wall  con- 
sist cliiefly  of  short,  stout  rods  with  coarse,  pointed  projections  at  the  ends;  these 
rods  may  be  wide  enough  to  be  called  plates  and  are  then  often  perforated;  in 
some  cases  these  perforated  plates  have  an  imperfect  low  spire  and  may  be 
called  tables;  in  the  tentacles,  tables  with  a more  normal  and  taller  spire  may  be 
found.  Heding  has  given  (1934,  p.  22)  excellent  sketches  of  these  deposits, 
showing  their  diversity;  in  the  holotype,  rods  like  Heding’s  figures  1,  2,  G,  7,  8 and 
9 make  up  the  great  bulk  of  the  deposits.  Rosettes  occur  in  the  introvert  and  at 
the  base  of  the  tentacles. 

Color  white,  but  there  is  no  doubt  this  is  the  result  of  bleaching.  Ileding 
speaks  of  a "dorsal  and  darker  side”  but  makes  no  further  reference  to  the  color. 
Probably  the  color  in  life  is  brown,  much  as  in  perspicillum  but  the  bleached  con- 
dition of  the  holotype  suggests  the  possibility  of  a lighter  brown  or  a reddish 
tint;  the  red  shades  of  holothurians  seem  to  bleach  out  rapidly  as  a rule. 

Holotype,  M.  C.  Z.  no.  379,  from  Hong  Kong;  taken  by  Captain  W.  H.  A. 
Putnam  in  18G1.  Apparently  this  specimen  was  not  sent  to  Selenka  with  the 
bulk  of  the  M.  C.  Z.  holothurians.  But  this  is  easily  explained,  for  much  of 
Captain  Putnam’s  valuable  material,  collected  at  Hong  Kong  and  elsewhere,  for 
the  M.  C.  Z.,  could  not  be  sorted  out  and  incorporated  in  the  study  collections 
for  years  after  it  was  received. 

1 crassus  = coarse,  stout,  in  reference  to  the  calcareous  particles  in  the  skin  as  compared  with  those 
of  perspicillum. 
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Urodemas  schmeltzii 

Thifonidium  Schmdtzli  Ludwig,  1874.  Arb.  Zool.-Zoot.  Inst.  Wurzburg,  2,  p.  94. 
Phyllophorns  hamatus  Ekmax,  1918.  K.  Svens.  Vet.  Akad.  Handl.,  68,  no.  6,  p.  54  (non  Sluiter, 

1914). 

This  is  a common  holothurian  at  Broome  and  along  the  northwestern  coast 
of  Australia,  and  is  not  rare  apparently  on  the  coast  of  Queensland,  although 
it  was  not  represented  in  the  collections  of  the  Great  Barrier  Reef  Expedition, 
1928-29.  We  did  not  find  it  at  Darwin,  but  I have  little  doubt  that  it  occurs 
in  that  region.  Ludwig's  statement  that  one  of  his  six  specimens  was  from  '^Golf 
St.  Vincent"  is  perplexing.  It  is  highly  improbable  that  this  can  be  St.  Vincent 
Gulf  of  South  Australia,  especially  since  neither  Joshua  nor  any  other  collector 
has  found  the  species  on  the  southern  coast  of  the  continent.  Probably  the 
label  was  erroneous. 

Few  holothurians  are  more  easily  recognized  by  their  spicules  than  is  schmelt- 
zii, It  differs  so  much  from  typical  Phyllophorus  in  this  respect  that  a new  genus 
seemed  desirable  for  it.  But  study  of  its  other  characters  soon  revealed  the  fact 
that  it  may  well  l)e  placed  in  Urodemas,  as  it  agrees  with  the  type-species  per- 
spicillum  in  all  essentials,  though  differing  so  conspicuously  in  the  details  of  he 
calcareous  rods  in  the  skin.  In  very  young  specimens  of  schmeltzii  the  base  of  the 
rods  is  somewhat  more  expanded  than  in  adults;  apparently  this  may  be  inter- 
preted as  a growth  stage  showing  that  the  rods  have  been  derived  from  such 
tables  as  occur  in  hamatum. 

The  collections  at  hand  contain  41  specimens  of  schmeltzii , ranging  in  size 
from  IS  X 7 mm.  to  85  x 30.  There  is  no  little  diversity  of  coloration,  apparently 
not  associated  with  age,  size  or  locality;  individuals  of  the  same  size  from  a single 
locality  may  differ  quite  markedly.  My  field  notes  say:  ‘^Color  may  be  yellow, 
flesh-red,  brown,  olive  or  blackish."  In  preserved  material  the  ground  color 
ranges  from  light  brown  to  a deep  purplish-brown,  almost  black  in  extreme 
cases.  Often  examination  with  a lens  shows  that  a dark  ground  color  may  be  due 
to  a fine  mottling  with  dark  on  a really  light  basis.  In  some  individuals  the 
dorsal  side  is  distinctly  darker  than  the  ventral,  but  this  is  not  usual.  The 
tentacles  are  darker  than  the  ground  color  and  often  look  quite  black,  though 
the  stalks  are  usually  lighter  than  the  small  branches.  The  pedicels  which  are 
relatively  large  and  numerous  are  light  colored,  often  pale  yellowish  or  nearly 
white,  but  the  terminal  disk  is  brown  (more  or  less  deep)  in  sharp  contrast. 
When  partially  retracted,  the  pedicels  thus  give  the  animal  a spotted  appearance, 
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but  often  they  are  so  fully  retracted  into  the  thick  Iwdy  wall  that  they  do  not 
affect  the  coloration.  When  j^oung,  schmeUzii  lives  under  rocks  and  among 
corals  near  low  tide  mark,  and  adults  are  found  in  the  same  habitat  occasionally, 
but  the  latter  are  sometimes  dredged  in  5-7  fins.,  where  they  apparently  live 
more  exposed  on  open  bottom. 

The  material  in  hand  is  from  the  following  places: 

(Queensland:  Port  Curtis,  Rat  Island,  shore.  Ward  and  Boardman  leg.  5 speci- 
mens. Loan  from  Australian  Museum. 

Western  Australia:  Augustus  Island,  Beresford  E.  Bardwell  leg.,  1933.  4 speci- 
mens. 

Broome,  1929.  8 specimens, 

Broome,  1932.  9 specimens. 

False  Cape  Bossut,  1929.  15  s])eciniens. 


Urodemas  hamatum 

I^hi/tloj)honus  hamafus^hvn'VAi,  1914.  (\>ntr.  Fauna  Ind.  Xeerl.,  1,  p.  17.  (non  Kkinan,  191S). 

It  is  a curious  fact  that  Eknian  in  his  careful  stud}^  of  a very  young  Pliyllo- 
phorus  from  the  northwestern  coast  of  Australia  never  even  considered  schmeUzii 
but  referred  it  with  some  doubt  to  this  species  of  81uiter^s.  His  excellent  de- 
scrij3tion  and  figures  show  conclusively  t hat  he  had  in  hand  a very  young  specimen 
of  Imdwig’s  species.  Having  reached  this  conclusion  I was  much  surprised  to 
find  among  my  holothurians  from  Broome,  a little  individual,  only  15  mm.  long 
by  5 in  diameter,  which  possesses  spicules  so  much  like  those  of  Sluiter’s  species 
that  I think  it  must  be  referred  to  hamatum.  In  two  particulars,  however,  it  is 
markedly  different  and  if  the.se  differences  prove  to  l^e  real  and  constant,  the 
Australian  form  should  be  distinguished  as  a separate  species.  In  the  first  place, 
the  pedicels  are  not,  as  Sluiter  says,  ^^ziemlich  gleichma.ssig  iiber  den  Korper 
verteilt on  the  contrary  tliey  are  numerous  and  rather  crowded  on  the  lower 
side,  few  and  well-spaced  aliove;  the  contrast  between  the  dorsal  and  ventral 
sides  is  thus  rather  striking.  However,  as  the  specimen  from  Broome  is  much 
smaller  than  the  smallest  one  seen  by  Shiiter,  this  might  be  interpret(‘d  as  an  age 
diffenmee.  In  the  second  place  a large  part  of  the  tal)les  in  the  body  wall  have 
th('  spires  expanded,  flattened,  perforated  and  ending  in  two  points,  quite  unlike 
anything  mentioned  or  figured  by  Shiiter.  It  is  not  impossible,  however,  that 
these  curious  tables  are  also  a growth  stage,  lacking  in  adults.  One  other  differ- 
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dice  be  mentioned;  tlie  extraordinaiy  liooked  plates  in  the  pedicels  are 
stouter,  with  shorter,  heavier,  more  erect  hooks,  than  Sluitcr’s  figure  indicates. 
His  figures,  however,  arc  obviously  not  drawn  with  a camera  lucida  but  are  free- 
hand sketches,  so  that  this  difference  mf}y  be  unreal.  Until  further  material  is 
secured  it  seems  best  to  refer  this  little  Urodemas  from  Broome  (dredged  in  1932) 
to  Sluiter’s  species  from  the  Java  Sea. 


PsOLIDlUM  r.RANULIFERUMl  Sp.  IIOV. 

Length  15  mm.,  width  7,  lieight,  5;  sole  flat,  sliarply  defined,  13.5  mm.  long 
by  6 wide.  Mouth  and  anus  both  distinctly  dorsal  in  position  and  not  elevated. 
Excepting  tlie  sole,  which  is  covered  by  a moderately  thick,  somewhat  wrinkled 
skin,  the  animal  is  encased  in  a firm  coat  of  scales,  which  overlap  dorsad  as 
usual;  along  the  sides,  several  series  close  to  the  margin  are  veiy  small  but 
just  above  them  are  the  largest  scales,  1.25-1.5  mm.  long  and  about  1 mm.  high; 
on  the  back  the  scales  are  smaller  again;  there  are  about  25  series  from  one  sole 
margin  to  the  other  across  the  back;  between  mouth  and  anus,  around  which 
openings  the  scales  are  very  small  and  rounded,  one  may  count  about  15  scales 
but  the}"  are  very  irregular  in  size  and  form  and  their  outlines  are  indistinct.  All 
the  scales  liave  a rough,  shagreen-like  surface  and  (excepting  the  smallest  ones) 
bear  relatively  coarse  granules  which  are  as  a rule  more  or  less  spherical;  there 
may  be  as  many  as  6-S  on  a scale  and  in  such  cases  they  are  rather  uniformly  dis- 
tributed over  the  scale,  but  usually  there  are  not  so  maiy  granules  and  they  are 
located  mostly  near  the  upper  margin  of  the  scale.  Some  of  the  largest  granule- 
like objects  on  the  dorsal  surface  appear  to  be  c}dindrical  and  concave  at  the  top 
like  contracted  pedicels  and  whiter  than  the  others.  Examination  under  the 
microscope  reveals  a coarse  calcareous  network  in  them  and  fails  to  show  any 
satisfactory  indication  of  a perforation  in  the  scale  beneath.  It  is  probable  that 
these  arc  rudimentaiy  pedicels,  and  warrant  placing  the  species  in  Psolidium. 

Even  on  the  sole,  the  pedicels  are  small  and  much  reduced.  A double  series 
around  the  margin  is  fairly  well  developed,  the  two  series  being  well  separated 
from  each  other;  the  outer  one  is  made  up  of  smaller  pedicels  but  is  apparently 
more  complete.  At  first  sight  there  seems  to  be  no  median  series  of  pedicels  on 
the  sole  but  more  careful  examination  with  a lens  reveals  several  pedicels  at  each 
end,  the  anterior  ones  being  cpiite  well-formed,  and  l^etween  the  two  groups  are 


^ gran ulif crus  = in  reference  to  the  granules  borne  on  the  dorsal  scales. 
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here  and  there  very  indistinct  pits  which  seem  to  be  contracted  pedicels  of  very 
small  size.  As  I have  little  doubt  of  the  generic  position  of  this  holothurian,  it  has 
not  seemed  necessary  to  cut  it  open  to  examine  the  contracted  tentacles  or  the 
internal  anatomy. 

Calcai’cous  particles  in  the  dorsal  epidermis  are  not  much  in  evidence,  those 
noted  seeming  to  be  fragments  of  the  granules.  In  the  sole,  tlie  particles  are 
abundant  and  characteristic;  the}^  arc  perforated  plates  (fig.  49)  of  varied  size 
(70-400^)  commonly  with  more  or  less  numerous  knobs  around  the  margin  and 
scattered  over  the  surface;  in  their  simplest  form  tliese  plates  are  flat  and  have  a 
few  (3-0)  rather  large  nearly  circular  perforations  and  no  knobs,  but  as  growth 


Fij5.  49.  Psolitlium  granuliferum.  Perforated  plates  from  sole,  x 425. 


continues  tlie  perforations  become  more  numerous,  the  knobs  develop,  spread 
and  coalesce,  and  gradually  a coarse,  lenticular  scale  of  considerable  thickness  at 
the  center  is  formed.  These  knobbed  plates  arc  numerous  but  b}^  no  means 
crowded  and  do  not  form  layers  in  the  sole,  which  remains  soft  and  flexible. 

Color  light  gray,  darkest  on  the  middle  of  back  and  along  sides;  around  in- 
trovert and  anus  the  color  is  dirty  whitish  but  shades  into  the  gray;  the  sole  is 
distinctly  white. 

hlolotype,  M.  C.  Z.  Xo.  IbOb,  fi-om  Koombana  Hay,  Hunbury,  Western 
Australia,  5-S  fins.,  October  2(>,  1929. 

This  uni(pie  specimen  was  listed  in  my  field  notes  merely  as  ‘4  small,  gray 
Psolus-like  species.’’  It  is  evidently  quite  distinct  from  any  known  member  of 
the  group,  particularly  from  any  known  Australian  form.  It  may  be  well  to  add 
that  it  is  not  in  the  least  like  Psolus  impcrfcctus  IT.  L.  C.  from  South  Africa. 
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PSOLIDIUM  NIGRESCENS^  Sp.  ROV. 

Length  32  mni.,  greatest  width,  12  inni.,  height  11  mm.;  sole  welLdefined 
with  distinct  but  not  sharp  margins,  about  20  mm.  long  by  7 mm.  wide  anteriorly 
and  11  mm.  posteriorly;  in  the  present  contracted  condition,  the  anterior  end 
of  the  sole  is  onl}^  about  3 mm.  from  the  anterior  end  of  the  animal  while  the 
posterior  margin  of  the  sole  is  almost  9 mm.  in  front  of  the  slightly  projecting 
anal  region.  All  of  the  body  surface  except  the  sole  is  encased  in  a firm  coat  of 
overlapping  scales;  near  the  mouth  and  the  anus  these  scales  are  ver^^  small  as 
they  are  also  close  to  the  margin  of  the  sole,  but  near  the  middle  of  the  body  they 
are  much  larger  and  may  exceed  two  mm.  in  width  b}"  over  a millimeter  in 
height;  they  overlap  dorsad  nearly  to  the  mid-dorsal  area  where  there  is  little 
or  no  overlapping  and  the  scales  are  smaller,  very  small  near  iDoth  the  introvert 
and  anus;  there  are  more  than  20  scales  in  a longitudinal  series  between  those 
two  points,  and  there  are  no  large  plates  or  scales  at  either  end  of  the  animal. 
The  sole  is  covered  by  a thick,  firm  skin,  more  or  less  wrinkled  longitudinally  in 
the  preserved  specimen;  at  first  sight  it  looks  as  tho  covered  by  longitudinal 
series  of  small  overlapping  scales.  Pedicels  numerous  all  over  back  and  sides, 
rather  small,  with  no  indication  of  any  longitudinal  or  serial  arrangement  even 
near  the  mouth  or  the  anus;  on  the  sole,  the  pedicels  are  larger  and  are  ei’owded 
in  the  usual  three  longitudinal  areas;  each  lateral  area  is  made  ui:>  of  four  (or  five) 
series  (150-175  pedicels)  while  the  median  area  has  four  series  at  each  end  but 
near  the  middle  there  are  only  three,  or  even  two  (125-140  pedicels).  Tentacles 
10,  the  two  ventral  much  smaller  than  the  others.  Calcareous  ring  stout,  with  no 
marked  difference  between  the  radial  and  interradial  pieces;  each  has  a deep 
notch  in  the  posterior  margin  and  a conspicuous  anterior  prolongation;  these 
features  are  somewhat  more  pronounced  in  the  radial  pieces.  There  is  one 
rather  large  madreporic  body  but  the  polian  vessel  is  not  evident.  The  posterior 
part  of  the  intestine  lies  in  the  right  ventral  interambulacrum. 

Calcareous  particles  in  the  dorsal  epidermis,  not  abundant,  but  very  dis- 
tinctive; there  are  rosettes  (fig.  50  a)  of  various  degrees  of  complexit}^,  ranging 
from  slender,  elongated,  with  few  branches,  to  short,  thick,  densel}"  branched 
particles,  whose  origin  is  however  still  indicated;  accomjxxnying  the  rosettes  are 
fairly  numerous  triradiate  particles  (fig.  50  b),  the  arms  of  which  bend  upward  so 
that  the  spicule  appears  like  the  three-ribbed  support  for  a eup.  In  the  sole  the 

^nigrescens  = growing  black,  approaching  black,  in  reference  to  the  unusual  color. 
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spicules  are  very  numerous  in  many  layers;  in  the  outermost  are  curious  triradiate 
spicules  like  those  of  the  dorsal  surface  but  somewhat  larger  and  occasionally 
with  four  arms  instead  of  three;  with  these  are  perforated  concave  or  saucer- 
shaped  plates  of  characteristic  form;  the  smaller  ones  (fig.  50  c)  about  75^  in 
diameter,  arc  quite  symmetrical  with  4 circular  perforations  and  about  S knobs 


Fig.  50.  Psolidium  nigresccns. 

on  the  margin;  but  most  of  the  plates  are  much  larger  (fig.  50  d),  up  to  250-300/z, 
much  less  symmetrical  and  with  more  perforations  and  knobs;  the  inner  layer 
of  calcareous  material  in  the  sole  is  alnjost  wholly  of  these  as^mmietrical  plates. 
IVdicels  with  a few  wide  perforated  suppoiting  rods  and  greatly  reduced  end 
plates;  the  latter  are  naturally  more  evident  in  the  better  developed  ventral 
pedicels.  Tentacles  crowded  witli  rosettes  and  supporting  rods;  the  latter  range 
from  coarse,  wide  ones  with  many  perforations,  in  the  tentacle  stalk,  to  very 
slender,  minute  rods  with  enlarged  ends  in  the  terminal  branches. 
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Color,  very  dark  gray,  quite  blackish  near  introvert  and  amis;  dorsal  pedicels 
pale  cream  color,  but  their  small  size  prevents  their  modifying  the  dark  dorsal 
surface  very  perceptiblj^;  sole  dirty  whitish  with  brownish  cast,  the  pedicels 
more  nearly  creaimwhite.  Tentacles  variegated  whitish  and  dark  gray.  The 
color  is  apparently  little  affected  by  alcohol. 

Holotype,  M.  C.  Z.  No.  1665,  from  shallow  water,  (Jiinnamatta  Ba}",  Port 
Hacking,  New  South  Wales,  November  26,  1929. 

This  unique  holothurian  is  evidently  quite  different  from  any  species  of 
Psolidium  previously  described.  The  dark  color  led  me  to  think  I had  in  hand  a 
large  specimen  of  Psolidiella  nigra  Mortensen  but  it  is  quite  evident  that  the 
Australian  and  New  Zealand  species  are  not  even  congeneric.  The  calcareous 
particles  of  the  Australian  form  are  highly  distinctive  but  aside  from  them,  the 
unusual  color,  the  body  form,  the  numerous  scales  and  pedicels  of  the  dorsal  side, 
the  sharply  defined  sole  with  unusually  numerous  pedicels  combine  to  set  nigres- 
cens  apart  as  an  easily  recognized  member  of  the  genus  Psolidium.  Whitelegge 
(1SS9)  records  a Psolus  as  taken  off  Balls  Head,  Port  Jackson,  by  Dr.  Ramsay 
but  unless  the  specimen  is  still  extant,  we  can  only  speculate  as  to  whether  it 
may  have  been  this  Psolidium  which  would  certainly  have  been  called  Psolus 
fifty  years  ago. 


Psolus  minutus^  sp.  uov. 

Length  7 mm.,  width  3,  height  2.5;  sole  evident,  but  not  sharply  defined,  the 
margins  being  rounded,  about  6 mm.  by  rather  less  than  3.  Mouth  and  anus 
distinctly  dorsal  in  position  and  not  elevated.  Excepting  the  sole,  which  is 
covered  by  a thin  skin,  the  animal  is  encased  in  a firm  coat  of  scales  of  small  size 
and  irregular  arrangement;  in  general  it  may  be  said,  they  are  smallest  near 
anus  and  introvert  and  around  margin,  and  largest  on  the  sides;  there  are  no 
conspicuous  valve-like  scales  at  either  end  of  the  animal;  on  the  contrary,  around 
the  introvert  the  alternate  scales  are  narrow  and  pointed.  There  are  approxi- 
mately 13-15  series  of  scales  from  margin  to  margin  acro.ss  the  back,  while 
between  mouth  and  anus  there  are  about  10  scales.  Some  of  the  huger  scales  bear 
a very  few  coarse  granules  but  commonly  there  is  not  more  than  one  to  a scale. 
No  pedicels  on  dorsal  surface  or  sides;  ventrally,  there  are  double  scries  of 
pedicels  all  around  the  sole  and  down  the  inidventral  ambulacrum,  but  the 

hninutus  = very  small,  in  reference  to  its  being  apparently  the  smallest  species  in  the  genus. 
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pedicels  are  small  and  much  contracted.  Tentacles  10,  the  2 ventral  markedly 
smaller.  Calcareous  ring  (fig.  51)  quite  stout,  both  radial  and  interradial  pieces 
about  half  a millimeter  high  each  with  a large  anterior  prolongation,  pointed  in 


Fig.  51.  Psolus  minutus.  x 00.  Interradial  and  radial  pieces  of  calcareous  ring. 


the  interradials,  wider  and  rounded  in  the  radials;  the  posterior  margin  of  each 
piece  is  markedly  concave,  if  not  actually  notched.  Neither  polian  vessel  nor 
madreporite  was  detected  in  the  specimen  dissected. 


Fig.  52.  Psolus  minutus.  Calcareous  particles,  x 425.  a.  From  back.  b.  From  sole. 

Calcareous  particles  in  the  dorsal  epidermis  abundant;  the  fundamental 
form  is  a plate  (fig.  52  a)  with  4 perforations,  2 smaller  ones,  nearly  circular,  and 
2 larger  ones,  elongated  elliptical,  lying  side  by  side,  between  the  smaller  ones; 
on  the  one  hand  these  develop  into  delicate  little,  deeply  concave  “baskets’^  with 
the  margin  provided  with  many  projecting  knobs,  while  on  the  other  hand  they 
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become  rather  irregular  flat  plates  with  10-12  perforations  (or  more)  and  rounded 
projecting  points  on  the  margin.  In  the  sole  both  these  types  of  spicule  are 
present  and  in  addition  a very  much  larger  and  coarser  ^fl:)asket’’  (fig.  52  b) 
occurs  rather  sparingly,  while  many  of  the  perforated  plates  are  also  larger  and 
coarser. 

Color,  pure  white  both  in  life  and  in  alcohol;  tentacles  with  a distinctly 
yellowish  tint. 

Holotype,  M.  C.  Z.  no.  1667,  from  under  surface  of  a rock  fragment  near 
low  water  mark  at  Neds  Beach,  Lord  Howe  Island,  April,  1932.  There  are  30 
paratypes  from  the  same  place. 

This  little  Psolus  is  not  rare  at  Neds  Beach  but  owing  to  its  small  size  and 
secretive  habit  it  is  not  easily"  found.  The  largest  specimens  were  less  than  10  mm. 
long  in  life  and  the  width  is  about  half  the  length;  whether  they  are  mature  or 
not  I am  not  sure.  When  first  detected  the  delicate  appearance  and  pure  white 
color  led  to  the  supposition  that  the  animal  was  a nudibranch  but  examination 
with  a lens  soon  revealed  its  true  nature.  When  fully  expanded,  the  tentacles 
sometimes  appear  to  be  anterior  rather  than  dorsal  in  position  but  it  seems  to  me 
tliat  this  may  be  only  when  the  animal  is  moving  forward.  Many  of  the  para- 
types have  the  margin  of  the  sole  much  more  sharply  defined  than  it  is  in  the 
holotype,  but  in  such  cases  the  animal  was  probably  clinging  tightl}^  to  some 
object  when  killed.  In  some  individuals  the  width  nearly  equals  the  length,  the 
sole  being  almost  circular  but  this  is  probably  due  to  death  occurring  when  the 
animal  was  entircl}"  detached  and  not  fully  relaxed. 

The  relationships  of  this  ver}'  small  Psolus  are  not  easy  to  determine.  Dr. 
Deichmann  has  called  my  attention  to  the  fact  that  the  calcareous  spicules  rc- 
semlDle  those  in  some  species  of  Psolidium,  but  the  Lord  Howe  species  is  so 
clearly  a Psolus,  this  cannot  lead  to  any  confusion,  unless  indeed  further  collect- 
ing demonstrates  that  these  specimens  upon  which  7mnutus  is  based  are  very 
young  and  do  not  yet  reveal  their  generic  characters. 

Psolus  spinuliferus^  sp.  nov. 

Length  13  mm.,  width  and  height  about  3.5  mm.  each;  it  is  obvious  however 
that  the  specimen  is  much  compressed  and  the  probable  normal  measurements 
would  be  about  12  x 7 x 3 mm.  In  life,  the  specimen  was  20  mm.  long  but  its 
width  was  not  recorded.  Mouth  and  anus  distinctly  dorsal  in  position  and  not 

* spinulifenis  = bearing  little  spines,  in  reference  to  the  spinelets  on  the  dorsal  scales; 
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elevated.  Excepting  the  sole,  which  is  sharply  defined  and  covers  the  whole 
lower  surface,  the  animal  is  encased  in  a coat  of  scales  of  small  size  and  irregular 
arrangement;  in  general  it  may  be  said  they  are  smallest  near  anus  and  introvert 
and  around  margin,  and  largest  on  the  sides;  there  are  no  conspicuous  valve-like 
scales  at  either  end  of  the  animal.  There  arc  about  J5  series  of  scales  from 
margin  to  margin  across  the  back  and  about  10  between  mouth  and  anus.  Scales 
smooth  but  each  one  (apiiroximately),  excepting  the  ver}^  small  ones,  bears  a low 
conical  tubercle  or  spinule;  some  of  the  larger  scales  may  bear  two  such  spinules; 
these  are  very  different  in  form  and  appearance  from  the  rounded  granules  of  the 
two  preceding  species,  and  give  a distinctive  roughness  to  the  body  surface. 


Fig.  53.  Psolus  spinuliferus.  Calcareous  plates  from  sole,  x 425. 


No  pedicels  on  dorsal  surface  or  sides  but  on  the  sole  there  is  a well-marked 
double  series  of  fair-sized  pedicels  and  a definite  series  is  also  present  on  the  mid- 
ambulacrum; this  series  is  distinctly  double  at  and  near  each  end  but  in  the 
middle  only  a single  rather  irregular  series  of  pedicels  is  present.  As  there  is  no 
reason  to  doubt  tlie  generic  position  of  this  species,  it  has  not  seemed  necessary  to 
cut  it  open  to  examine  the  contracted  tentacles  or  the  internal  anatomy. 

Calcareous  particles  seem  to  be  wanting  in  the  epidermis  of  the  dorsal  sur- 
face; nothing  was  found  but  obvious  fragments  of  the  scales.  In  the  sole  however 
there  are  numerous  but  by  no  means  crowded  jilates  (fig.  53)  of  the  squamatus 
t}'pc;  these  occur  in  all  stages  of  development  from  short  rods  with  bifurcated 
ends  to  symmetrical  plates  something  more  than  JOO^u  in  length  with  4 large 
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perforations  and  10 — 12  projections  of  slight  or  considerable  length,  each  of 
which  carries  a more  or  less  obvious  elevation  or  tubercle.  Xo  plates  were  seen 
with  more  than  4 completed  perforations,  though  the  proximal  portion  of  1-4 
more  were  frequently  indicated. 

Color  yellowish-white,  most  yellowish  at  the  anus  and  introvert,  most 
nearly  white  on  the  sole. 

Holotype,  M.  C.  Z.  no.  1669,  from  10-12  fms.,  off  80-mile  Beach,  North- 
western Australia,  June  9,  1932. 

This  unique  specimen  is  the  only  psolid  taken  during  the  man}"  weeks  of 
intensive  collecting  in  the  vicinity  of  Broome  during  1929  and  1932.  The  entry 
in  my  field-book  reads:  ^Ture  translucent  white,  20  mm.  long,  on  outside  of  pearl 
shell.  A typical  Psulus,  I guess. It  is  interesting  to  find  on  critical  study  that 
this  species  from  northwestern  Australia  is  apparently  nearer  to  the  long  known 
Eluropean  species  sqiiamatus  tlian  to  any  of  its  congeners  from  Australasia. 
And  this  takes  on  some  significance  when  we  recall  that  squamatus  occurs  in 
Japanese  waters.  It  is  doubtful  whether  Fs.  boholensisj  Semper  (and  its  variety, 
pandanensis)  from  the  Philippine  Islands,  are  nearly  related;  the  statement  that 
they  have  the  body  Aseidia-shaped  certainly  indicates  a complete  lack  of  any 
superficial  resemblance.  The  symmetrical  plates  in  the  sole  resemble  very 
obviously  those  of  Ps,  parmafus  Sluiter  from  ‘^Siboga'^  Station  259,  for  sketches  of 
which  I am  indebted  to  Dr.  Deichmann.  In  other  particulars  however  the 
differences  between  the  two  species  are  too  great  to  be  ignored. 


HOLOTHURIIDAE 
Stichopus  mollis 

Uoloihurin  mollis  Hutton,  1S72.  Cat.  Echinoderm.  N.Z.,  p.  15. 

Siicliopus  )noUis  Dendy,  1807.  Jour.  Lian.  Soc. : Zool.,  26,  p.  46. 

One  of  the  most  interesting  to  me  of  the  echinoderms  dredged  at  Hobart, 
Tasmania,  November  15,  1929,  was  this  fine  holothurian,  originally  described 
from  New  Zealand.  It  happened  that  the  first  of  the  several  specimens  taken  was 
the  handsomel}^  colored  form  described  in  my  field  notes  as  having  the  body 
surface  '‘light  and  dark  gray,  each  dorsal  papilla  circularly  vermiculated  with 
fine  dark  lines.”  These  fine  dark  lines  also  run  both  longitudinally  and  trans- 
versely on  the  back  in  an  irregular  pattern.  Such  a coloration  is  very  striking 
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and  makes  the  animals,  as  my  notes  say,  ^^quite  a handsome  Stichopus/'  While 
this  color  pattern  was  marked  in  some  individuals,  it  was  not  present  in  all. 
Some  of  those  dredged  were  brown  rather  than  gra}^  and  showed  the  dark  lines 
little  or  not  at  all.  They  were  all  adults,  100-250  mm.  long,  and  were  taken  on 
the  west  side  of  the  estuaiy  in  2-3  fms.  Mortensen  (1925,  p.  329)  says  that  the 
New  Zealand  specimens  of  inoUis  are  ^^dark  brown  or  black^^  but  makes  no  refer- 
ence to  size.  Dendy  and  Ilindle  (1907,  p.  96)  say  their  specimens  were  70-134 
mm.  long  and  in  color,  ‘S^ery  dark  brown”  or  brown  with  ''dirty-white  markings” 
or  "almost  white.”  Joshua  (1914,  p.  2)  says  that  mollis  "is  common  in  Port 
Phillip  Bay  and  at  numerous  localities  on  the  coast”  (of  ^"ictoria,  presumably) 
but  he  says  nothing  of  the  color  or  size.  In  the  M.  C.  Z.  collection  are  21  speci- 
mens in  rather  poor  condition  dredged  at  Westernport,  \4ctoria,  in  1-5  fms.  b}^ 
Mr.  J.  Gabriel,  in  1911.  They  measure  35-145  mm.  in  length,  the  same  size  as 
New  Zealand  specimens  but  somewhat  smaller  than  those  from  Hobart  which 
are  apparently  the  largest  yet  recorded.  In  coloration  these  ^^ictorian  mollis 
show  great  diversity;  many  show  the  vermiculations  described  above  as  beautify- 
ing some  of  the  Tasmanian  specimens,  but  others  are  without  them;  several  are 
light-colored  and  one  half-grown  individual  is  pale  gray,  the  ventral  surface  and 
pedicels  nearly  white.  Erwe  (1913,  p.  3S7)  reports  4 specimens  from  near  Alban}% 
W.  A.,  as  having  the  back  brown,  the  ventral  surface  brown-black,  the  pedicels 
with  white  tips  in  pretty  contrast.  No  specimens  that  I have  seen  give  any 
indication  of  such  a coloration. 

The  4 preserved  specimens  at  hand  from  Hobart,  contracted  to  140-175 
mm.,  are  now  colored  as  follows:  1 is  light  grayish,  and  1 is  light  brown,  with  dark 
brown  lines,  crisscrossing  on  back  and  encircling  the  papillae;  1 is  variegated 
dark  brown  and  whitish  with  tips  of  papillae  very  dark;  1 is  brownish-white  (or 
dirty  cream-color)  variegated  with  brown  and  has  most  of  the  papillae  with 
brown  tips.  On  the  whole  these  four  individuals  reveal  fairly  well  what  their 
coloration  was  in  life. 

Erwe  (1913,  p.  3SS)  records  a specimen  of  Stichopus  simulans  Dendy  and 
Hindle  (unfortunatelj^  printed  ''simnltans'’)  from  Rottnest  Island,  W.  A.  Mor- 
tensen (1925,  p.  328)  has  shown  that  simulans  and  }nolHs  are  reall3Mdentical, 
hence  we  maj"  consider  the  geographical  range  of  mollis  as  extending  from  New 
Zealand  along  the  southern  and  southwestern  coasts  of  Australia  as  far  as  Rott- 
nest Island. 
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Stichopus  variegatus 
Semper,  1868.  Holothurien,  p.  73. 

There  are  14  specimens  at  hand  wliich  I am  referring  to  this  common 
Stichopus  and  owing  to  their  diversity  they  may  best  be  discussed  in  geographical 
sequence. 

Two  are  from  Lord  Howe  Island,  the  southernmost  point  3^et  known  for  the 
species.  One  taken  at  Xeds  Beach,  April  20,  1932,  is  now  a somewhat  purplish- 
brown  and  is  155  mm.  long  hy  55  mm.  wide  (artificial!}"  flattened)  but  in  life  it 
was  250  mm.  long,  '‘deep  flesh  color  with  the  huge  lateral  tubercles  nearl}"  white- 
tipped.^’  The  other  taken  at  Xeds  Beach,  April  6,  1932,  was  much  bigger,  meas- 
uring when  living  about  350  mm.  long,  60  mm.  wide  and  50  imn.  high;  even  now 
it  is  250  X 45  mm.  The  color  in  life  was  '‘light  brown  with  a pinkish  tinge  (maiyy 
big  papillae  lighter  still)  variegated  with  lighter  and  darker  shades;  man}"  big 
papillae  lighter;  lower  surface  crowded  with  jDedicels,  dull  pinkish  with  a lavender 
cast;  tentacles  nearly  white.  Not  handsome.”  At  present  this  large  specimen  is 
dull  brown,  variegated  in  various  shades;  the  tentacle  lu’anches  are  dark  but 
the  stalks  are  dull  whitish.  Both  the  Lord  Howe  specimens  were  taken  on  patches 
of  sand,  among  living  corals,  and  appear  to  be  typical  examples  of  variegatus. 

There  are  2 specimens  from  Xorwest  Islet,  Capricorn  group,  Queensland, 
taken  in  July  1929  by  Boardman  and  Ward  of  the  Australian  ^Museum;  the  larger, 
150  X 50  mm.  is  dull  brown  while  the  smaller,  110  x 35  mm.,  is  a darker  blackish- 
brown.  These  also  seem  to  be  typical  variegatus. 

Xo  Stichopus  was  found  at  Darwin  but  there  are  2 specimens  from  Augustus 
Island,  Xorthwestern  Australia,  taken  in  October,  1933,  by  C’aptain  Bardwell. 
They  are  small  individuals,  only  75  x 25  mm.  and  100  x 40  but  in  form  and  gen- 
eral appearance,  and  in  the  calcareous  deposits  they  agree  well  with  young 
variegatus.  The  general  color  is  indefinitely  variegated  light  brown  and  neither 
pedicels  nor  tips  of  papillae  are  noticeably  different. 

Seven  specimens  of  Stichopus  from  Broome  cannot  be  distinguished  by 
their  calcareous  deposits  from  typical  variegatus  but  nevertheless  appear  to  be  a 
different  form;  and  if  variegatus  were  not  known  from  west  of  Cape  Leveque,  I 
should  not  hesitate  to  recognize  these  small  western  specimens  by  a varietal 
name.  They  are  distinguished  by  their  small  size  (SO-140  mm.)  and  the  dark 
tips  to  the  pedicels  and  papillae,  which  stand  out  in  sharp  contrast  to  the  lighter 
brown  of  the  body  wall.  J^ince  Erwe  (1913,  p.  386)  however  records  a specimen 
of  variegatus  definitely  from  Shark  Bay,  2 others  from  Western  Australia  and  1 
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from  southwestern  Australia,  and  particularly  states  that  the  pedicels  and  tips 
of  the  papillae  were  not  essentially  different  from  the  general  coloration,  it  seems 
better  not  to  give  a varietal  name  to  the  specimens  from  Broome.  It  may  be 
mentioned  however  that  Erwe’s  specimens  were  also  small,  only  SO-90  mm. 
long. 

A single  Stichopus  (M.  C.  Z.  no.  1559)  dredged  by  Air.  Livingstone  Septem- 
ber 20,  1929,  ^^about  20  miles  south  fiom  Cape  Jaubert,  5 miles  from  shore,  5-S 
fms.,  muddy  sand  and  weed,”  has  been  a source  of  much  perplexity.  In  life,  the 
coloration,  according  to  Livingstone's  field  notes,  was  ^hdmost  equal  sized  patches 
of  whitish-gray,  wisteria  mauve  and  pale  ochre  yellow;  ventral  side,  semitrans- 
parent grey-white.”  The  preserved  specimen,  which  measures  about  135  x 30  mm. 
is  dirty  whitish  vith  some  irregular,  more  or  less  faint,  blotches  of  yellowish- 
brown  dorsally.  The  pedicels  are  relatively  few  and  are  almost  wanting  ii]  the 
mid-ventral  area;  their  tips  are  quite  brown  in  sharp  contrast  to  the  almost 
white  ventral  surface.  When  I first  examined  this  specimen,  I had  no  doubt  that 
it  was  a new  species  of  Stichopus  but  1 can  find  no  distinctive  characteristic  in 
the  calcareous  spicules.  They  seem  to  be  exactly  like  those  of  variegaiu^^.  Under 
the  circumstances  therefore,  until  more  material  is  available,  it  seems  best  to 
designate  this  rather  striking  Stichopus  as  simply  a variety  of  mriegntus  which 
we  may  appropriate!}"  call  pallulus. 

Stichopus  ellipes'  sp.  nov. 

Length  163  mm.;  width  in  its  present  much  flattened  condition  27-36  mm.; 
in  life,  this  individual  \vas  probably  about  190  mm.  long  and  35  mm.  in  diameter. 
Contrast  between  dorsal  and  ventral  surfaces,  very  marked,  but  the  scattered 
papillae  of  the  dorsal  side  are  small  and  scattered  so  that  no  definite  longitudinal 
series  are  now  visible  and  there  are  no  tubercles  or  conspicuous  papillae  along  the 
margin  of  the  ventral  surface.  Pedicels  rather  small,  fairly  abundant  on  the 
ventral  surface  in  three  irregular  and  ill-defined  longitudinal  series;  around  the 
oral  area  there  is  a very  definite  close-set  circle  of  papillae  which  must  have 
formed  a rather  conspicuous  collar  in  life.  Tentacles  20,  of  moderate  size  and 
normal  appearance.  Calcareous  ring  not  very  stout,  the  anterior  prolongations 
short  and  the  posterior  marginal  concavities  shallow.  Genital  organs  in  two  dis- 
tinct tufts  of  about  equal  size,  one  on  each  side  of  the  dorsal  mesentery.  Polian 
vessel  and  madreporic  body,  each  single. 

^ eXXiTn^s  = wanting,  deficient,  in  reference  to  the  absence  of  rosettes  and  C-shaped  particles. 
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Calcareous  particles,  tables  alone  except  for  the  usual  supporting  rods  and 
terminal  plates  in  pedicels  and  papillae.  Xo  C-shaped  bodies  or  rosettes  could  be 
found.  Tables  (fig.  54)  veiy  abundant,  forming  a close  body  covering,  rather 
large  when  fully  developed,  the  disks  S0-S5^  in  diameter  and  the  height  of  the 
spire  about  two-thirds  as  much.  Disks  with  4 large  central  perforations,  sur- 
rounded by  about  a dozen  smaller  ones  in  a fairl}^  i*egular  series,  and  a number  of 
still  smaller  ones  in  an  incomplete  and  irregular  distal  series.  Seen  from  abov^e, 
the  spire,  made  up  of  4 vertical  rods,  is  squarish  and  at  the  summit  has  many 
teeth  irregularly  disposed  but  chiefly  at  the  corners;  from  the  side,  it  is  evident 
that  the  tip  of  the  spire  is  commonly  not  abruptly  truncate  but  is  more  or  less 
rounded-conical.  These  fully  developed  tallies  are  very  distinctive  but  of  course 


Fi^.  54.  Stichopus  ellipes.  Table.  425. 


they  are  outnumbered  by  the  many  less  completely  developed  ones,  in  which  the 
disks  are  smaller  and  have  fewer  perforations  and  the  spires  are  lower  and  more 
abruptly  truncate. 

Color  gray  with  a brownish  cast,  with  faint  blotches  of  a darker  gray  all 
over  the  back  and  sides;  these  are  usually  associated  with  the  papillae;  in  addi- 
tion there  are  hundreds  of  minute  dark,  almost  black  dots  irregularly  scattered 
over  the  animal  but  chiefly  dorsally,  those  on  the  ventral  surface,  which  is  some- 
what darker  than  the  dorsal,  being  few  and  rather  indistinct;  pedicels  dirty 
whitish  the  disks  liglft  brown;  tentacles  very  light  brown,  jirobably  whitish  or 
pale  yellow  in  life. 

Holotype,  M.  C.  Z.  no.  1553. 

The  unique  specimen  uj^on  which  this  Stichopus  is  l)ased  was  taken  at 
Broome  in  1929.  Unfortunately  it  lacks  any  field  label  or  number  so  that  there 
are  no  data  available  to  throw  light  on  either  its  hal^itat  or  habits.  Since  it  was 
not  met  with  in  June  1932  when  the  collecting  was  almost  wholly  by  dredging,  ol 
which  we  did  relatively  little  in  1929,  it  seems  probal^le  that  this  Stichopus  was 
found  along  shore  near  low  water  mark. 
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Labidodemas  semperianum 
Selenka,  1SG7.  Zeits.  f.  w.  ZooK  17,  p.  309. 

There  is  a single  specimen  of  this  species  in  the  collection  at  hand.  It  is 
about  85  mm.  long  but  owing  to  unequal  contraction  it  is  only  12  mm.  in  diameter 
at  the  anterior  end  while  posteriorly  it  is  28  mm.  The  general  color  is  dull  gray 
but  the  strongly  contracted  anterior  end  is  almost  black.  The  calcareous  tables 
are  distinctive,  the  spires  terminating  in  long  nearly  horizontal  points,  often  (but 
not  usually)  5,  and  frequently  bifurcate  at  tip.  Few  are  however  as  symmetrical 
as  Selenka’s  figures  indicate.  The  distribution  of  the  pedicels  is  also  less  regular 
than  Selenka  says  for  while  the  midventral  series  is  distinctly  double  and  for  the 
most  part  sharply  defined,  it  is  ill-defined  both  anteriorly  and  posteriorly  and  the 
lateral  series  are  much  less  clearly  limited;  dorsally  the  pedicels  are  widely 
scattered  and  no  arrangement  in  longitudinal  series  is  at  all  evident.  This  speci- 
men was  taken  at  Norwest  Islet,  Capricorn  group,  Great  Barrier  Reef,  by  Messrs. 
Boardman  and  Ward  and  was  loaned  by  the  Australian  Museum. 


Holothuria  albiventer 
Semper,  1868.  Holothurien,  p.  83. 

The  single  specimen  at  hand  is  90  x 25  mm.  and  the  body  wall  is  so  hard  as 
to  suggest  that  it  has  at  some  time  been  dried.  The  very  dark  color  (deep  brown) 
and  the  crowded  condition  of  the  papillae  confirm  that  suspicion,  but  the  cal- 
careous particles  and  the  conspicuous  white  spots  in  which  the  ventral,  and  some 
dorsal,  papillae  are  placed  show  that  the  specimen  may  be  referred  to  albiventer. 
It  belongs  to  the  Western  Australian  Museum  at  Perth,  was  taken  at  Carnarvon 
and  bears  a metal  tag  with  the  number  7760. 


Holothuria  arenicola 
Semper,  1868.  Holothurien,  p.  81. 

This  common  and  widely  distributed  species  does  not  seem  to  occur  west  of 
Torres  Strait.  It  is  common  on  the  Barrier  Reef,  and  at  Lord  Howe  Island  it  is 
frequentl}^  found  in  the  sand  under  rock  fragments  at  Neds  Beach.  But  neither 
at  Darwin  nor  at  Broome  nor  at  any  other  point  west  of  Torres  Strait  did  a single 
specimen  occur. 
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Some  of  the  Lord  Howe  specimens  deserve  a little  comment.  The  largest 
ones  were  as  much  as  275  mm.  long  (preserved  the  measurements  are  230  x 25 
mm.)  and  very  light  in  color;  m}"  field  notes  sa}^  ^^almost  pure  white  with  dorsal 
spots  yellow-brown,  rather  sharply  defined.”  Other  individuals  were  darker  and 
had  smaller,  more  numerous  and  less  well-defined  dark  spots  on  the  back.  The 
smallest  specimen  taken,  now  23  x 5 mm.,  was  about  30  min.  long  when  living; 
the  color  was  a ^^^ery  pale  translucent  yellow,  tentacles  more  distinctly  yellow- 
ish.” As  the  tentacles  appeared  on  superficial  examination  to  be  dendritic  and 
the  pedicels  were  in  double  rows  on  the  ventral  ambulacra,  I supposed  before 
studying  it  carefully  that  the  holothurian  was  a Cucumaria,  and  felt  sure  we  had 
secured  a specimen  of  the  species  listed  by  Etheridge  (1889,  p.  39)  as  ^^Cu- 
cumaria,  of  a pale  straw  color.”  As  we  found  no  Cucumarias  at  Lord  Howe  and 
the  genus  is  relatively  rare  in  Australian  waters  (though  10  species  are  listed  from 
New  Zealand),  I am  very  strongly  inclined  to  think  that  the  specimen  upon  which 
Etheridge  based  his  'X'ucumaria”  was  also  a young  Holoihuria  arenicola»  This 
would  not  be  at  all  strange  as  neither  Air.  Etheridge  nor  Dr.  E.  P.  Ramsay,  who 
assisted  him  in  identifying  his  echinodernis,  made  any  pretence  of  being  a student 
of  holothurians  and  all  of  the  four  species  on  the  list  were  identified  only  ten- 
tatively. 

The  material  at  hand  is  as  follows: 

Lord  Howe  Island:  Neds  Beach,  in  sand  under  stones,  3 specimens,  adult  and 

young. 

Queensland:  Great  Barrier  Reef,  Capricorn  group,  Norwest  Islet.  Boardman 
and  Ward  leg.  2 specimens,  adult.  Loan  from  the  Australian 
Museum. 


IIOLOTHURIA  ATRA 
Jaeger,  1833.  De  Holothuriis,  p.  22. 

This  common  species  has  extended  its  range  further  to  the  west  than  has 
arenicola  but  we  did  not  find  it  in  the  Broome  region  or  at  any  point  on  the 
Western  Australian  coast.  It  does  occur  at  Lord  Howe  however  and  Air.  Bard- 
well  brought  back  a very  typical  specimen  from  Augustus  Island,  W.  A.,  so  we 
may  consider  that  the  vast  extent  of  coast  between  those  two  islands  is  the 
Australian  home  of  aira.  Nevertheless  we  did  not  find  atra  at  Darwin  or  in  that 
vicinity  in  1929,  On  the  Coburg  Peninsula  however,  in  1932,  wherever  we  col- 
lected, Cape  Don,  Smith  Point,  Coral  Bay  (in  Port  Essington)  and  xVllaru  Island, 
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atra  was  ]iresent  and  more  or  less  common.  At  Cajie  Don,  aim  and  lencospilota 
(mgahnnda  of  many  authors)  occurred  near  together  and  it  was  possible  to 
compare  them  side  by  side  in  life.  The  obvious  differences  were  that  a(ra  is 
darker  colored,  usually  quite  black,  while  tevcospilota  is  more  brown;  the  body 
wall  in  (lira  is  distinctly  harder  and  more  rigid;  the  appendages  of  alra  are  shorter 
and  less  papilla-like;  and  finally  a(ra  has  no  Cuvier’s  organs,  tlie  presence  of 
which  in  lencospilota  can  be  demonstrated  easily  enough,  unless  the  animal  has 
recently  discharged  them.  Of  course  in  preserved  material  the  calcareous  par- 
ticles provide  the  distinctive  characters.  At  Cape  Don  many  s]iecimens  of  aim 
were  400-500  mm.  long.  At  Coral  Bay,  a small  black  holothurian  attracted  my 
attention  liecause  the  margin  of  the  periproct  was  very  light,  almost  white. 
Critical  examination  of  this  specimen  however  fails  to  show  any  otlier  character 
1)}^  whicli  it  differs  from  typical  alra,  so  it  must  be  considered  merely  an  individual 
variant. 

At  Lord  Howe  Island,  atra  is  one  of  the  common  holothurians  and  reaches 
a large  size,  iq)  to  GOO  mm.  It  is  very  black  but  commonly  covers  itself  with  a 
sand  coating  whicli  makes  it  much  less  conspicuous;  often  patches  of  tliis  coat 
come  off  giving  tlie  animal  the  appearance  of  being  sand  color  with  large  black 
blotches. 

The  material  at  liand  consists  of  4 specimens. 

Lord  Ilowe  Island:  April,  1932.  1 large  specimen. 

Northern  Territory:  Coburg  Peninsula,  Port  Essington,  (’oral  Bay.  2 small 

specimens  (75-SO  mm.  long). 

Western  Australia:  Augustus  Island,  October,  1933.  C’apt.  B.  E.  Bardwell  leg. 

1 specimen. 


IIOLOTIlUniA  DIFFICILIS 
Semper,  ISOS.  Ilolothurim,  p.  92. 

This  is  one  of  tlie  most  widely  distributed  of  Indo-Pacific  holothurians, 
being  recorded  from  Easter  Island  in  the  east,  Mauritius  in  the  west,  southern 
Japan  in  the  north  and  Lord  Howe  Island  in  the  south.  Moreover  the  species 
captim  occurring  in  the  West  Indian  region  is  so  closel}"  related,  it  is  very  doubt- 
fid  whether  it  can  be  maintained  as  distinct. 

At  Lord  Howe,  dijjicilis  is  one  of  the  commonest  holothurians,  occurring  on 
the  under  side  of  rock  fragments  on  the  reef-flat  near  Mt.  Lidgbird  as  well  as  at 
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Xeds  Beach.  The  largest  one  taken  was  125  mm.  long  (now  105  x 25  mm.  in 
alcohol)  which  is  a maximum  for  the  species;  the  usual  size  is  from  GO  to  SO  mm. 
in  length.  One  individual  (64  x 16  mm.)  taken  at  Xeds  Beach  is  apparently  a 
true  albino;  in  life  it  was  white  (my  field  notes  sa}^  ‘^perfectly  pure  snow  white’') 
except  for  one  patch  of  dark  brown  and  the  tentacles  were  very  pale  yellow;  in 
the  preserved  specimen  the  white  has  l)ecome  a light  fawn-color  and  the  tentacles 
are  deep  brown. 

It  is  interesting  to  note  that  this  species  has  not  yet  been  taken  on  the 
Australian  coast  except  in  the  Barrier  Reef  region^  where  it  is  apparently  not 
rare,  though  it  was  not  taken  by  the  Barrier  Reef  Expedition  at  Low  Isles.  We 
failed  to  find  it  at  the  Coburg  Peninsula,  Darwin,  Cape  Leve.que  or  Broome,  nor 
did  Mr.  Bardwell  find  it  at  Adolphus  Island.  Yet  at  all  these  points  local  condi- 
tions seemed  perfectly  suited  for  it.  Apparently  it  has  never  passed  west  of 
Torres  Strait. 

The  material  at  hand  consists  of  16  specimens: 

Lord  Howe  Island:  April,  1932.  12  specimens,  adult  and  young. 

Queensland:  Capricorn  group,  Xorwest  Islet.  July  1929.  Boardman  and  Ward, 
leg.  4 small  adults.  Loan  from  Australian  Museum. 

IlOLOTHURlA  EDULLS 
Lesson,  1830.  Cent.  Zool.,  p.  125. 

This  well-known  holothurian  was  not  found  by  us  during  either  the  1929  or 
1932  expeditions  but  there  is  a single  typical  specimen  in  the  present  collection 
taken  in  July,  1929,  b}"  ^Messrs.  Boardman  and  Ward  at  Xorwest  Islet  in  the 
Capricorn  group,  Queensland  and  loaned  by  the  Australian  Museum.  There 
have  been  several  other  specimens  recorded  from  the  Barrier  Reef  region  but 
apparently  edulis  has  not  yet  reached  Lord  Howe  Island  or  extended  its  range 
westward  through  Torres  Strait. 

Holothuria  hartmeyeiu 
Euwe,  1913.  Fauna  Siuhvest-Australieiis,  4,  pt.  9,  p.  3S3. 

This  notable  species  was  described  from  two  specimens  taken  near  Albany, 
on  the  southern  coast  of  Western  .Vustralia,  but  the  mate]*ial  at  hand  shows  that 

1 En\’e  (1913,  p.  381)  records  three  small  specimens  in  the  Perth  Museum,  su])posed  to  be  from  West- 
ern Australia.  I think  there  must  be  some  mistake  about  either  the  locality  or  the  identification. 
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its  range  extends  eastward  to  South  Australia  and  northward  at  least  to  Gerald- 
ton,  where  in  October  1929,  I found  a large  specimen  (about  150  inni.  long  and  40 
in  diameter)  on  a ‘‘grassy’’  bottom  in  shallow  water.  The  habitat  and  the 
appearance  of  the  animal  led  me  to  suppose  it  was  a Stichopus,  and  even  in  the 
preserved  specimen,  the  lower  surface  seems  to  be  flatter  and  provided  with  far 
more  pedicels  than  the  dorsal.  About  three  weeks  later,  I dredged  a somewhat 
smaller  specimen  at  Bunbury  and  this  has  preserved  its  Stichopus-like  appear- 
ance quite  markedly.  Three  specimens  from  Garden  Island  (near  Fremantle) 
are  strongly  contracted  and  their  resemblance  to  Stichopus  is  very  striking.  Two 
specimens  taken  at  Point  Peron  (below  Fremantle)  are  longer  and  more  slender 
than  the  others  and  hence  more  Holothuria-like  in  their  present  appearance. 
In  life  one  was  so  like  the  specimen  taken  at  Geraldton  that  in  my  field  notes  it  is 
listed  as  Stichopus  but  the  other  which  was  quite  different  in  color  (“variegated 
grays  and  browns”)  is  listed  as  “Holothuria  sp.?”  Frwe  says  his  specimens  had 
the  anterior  end  injured  but  he  thinks  there  were  IS  tentacles;  in  the  three  largest 
specimens  at  hand  I count  19,  19  and  20.  No  doul)t  the  normal  number  is  20  in 
fully  grown  specimens. 

Erwe’s  description  of  the  color  of  his  specimens  fits  two  of  my  larger  ones 
well,  l)ut  there  is  a good  deal  of  diversity  both  in  life  and  in  preserved  material. 
Thus,  one  of  my  Point  Peron  specimens  is  said  in  my  notes  to  have  been  a uniform 
brown  while  the  other,  as  already  stated,  was  variegated.  The  s])ecimen  taken 
at  Bunbury  was  “liglit  gray,  pedicels  darker;  tentacles  dusky;  anal  area  black.” 
The  preserved  material  is  either  gray  or  a light  gra3ush-brown,  more  or  less  finel}^ 
variegated  or  vermiculated  with  rusty  brown ; or  it  is  eoarsel}'  and  irregularly 
variegated  light  and  dark  brown  in  several  different  shades;  or  it  is  approximately 
uniform  brown  of  a dark  shade,  darkest  dorsalh'.  In  typical  specimens  the  dark 
tips  of  the  pedicels  are  conspicuous,  especiall}^  on  the  back  and  sides  but  in  some 
indhuduals  this  is  not  at  all  striking. 

The  9 specimens  at  hand  are  from  the  following  places: 

Western  Australia:  Geraldton,  grassy  bottom,  shallow  water  near  low  tide  mark, 

October  7,  1929.  1 adult. 

Point  Peron,  in  shallow  water  among  rocks,  October,  1929. 
2 adults. 

Garden  Island.  3 specimens,  badlj^  contracted,  2 large  and  1 
small. 

Bunbuiy;  dredged  in  Kooinbana  Ba}",  5-8  fins,,  October  26, 
1929.  1 adult. 
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Bunkers  Bay,  shallow  water,  January,  1930.  E.  W.  Bennett 
leg.  ‘^On  a patch  of  sand;  the  water  was  rather  stagnant 
though  by  no  means  land-locked;  there  were  large 
masses  of  Cymodocea  leaves  cast  up  on  the  sand  and 
quantities  rolling  backwards  and  forwards  in  the  ripple 
in  a semi-decomposed  state.  The  water  was  distinctly 
warm  due  not  onl}"  to  its  shallowness  and  stagnation  but 
also  probably  in  part  to  decomposition’^  (E.  W.  B.) 
1 specimen. 

South  Australia:  Brighton  Beach,  May,  1923.  1 small  strongly  contracted 

specimen,  probably  adult.  Loan  from  South  Australian 
Museum. 

Holothuria  impatiens 

Fist  id  (I  rid  impatiens  Forskal,  1775.  Descr.  Anim.,  p.  121. 

Holothuria  impatiens  Gmelin,  17SS.  Linn.  Syst.  Nat.  ed.  XIII,  1,  p.  3142. 

This  long-known  tropicopolitan  species  is  found  on  the  coasts  of  northern 
Australia  at  many  points.  It  is  common  on  the  east  coast  as  far  south  at  least  as 
Low  Isles  and  prol^ably  much  further;  on  the  west  coast,  it  is  recorded  from  two 
points  in  Shark  Bay.  We  did  not  find  it  at  Lord  Howe  Island  or  at  Darwin  but 
on  the  coast  of  the  Coburg  Peninsula,  at  Coral  Bay,  Port  Essington,  and  at 
Allaru  Island  to  the  west,  several  typical  specimens  were  taken,  and  at  Cape 
Leveque  and  at  Broome,  it  is  a common  holothurian  and  grows  to  a large  size. 
The  largest  specimen  preserved  is  about  175  mm.  long  by  35  mm.  in  diameter. 
All  of  this  material  from  northern  Australia  is  the  typical  variegated  gray  and 
brownish  form,  rather  handsomely  variegated  when  young  but  becoming  dingy 
and  more  nearly  unicolor  when  very  large.  The  habitat  is  under  rock  fragments 
near  low  tide  mark  and  several  specimens  are  often  found  together. 

At  False  Cape  Bossut,  southwest  of  Broome,  a notable  holothurian  was 
taken  in  September,  1929,  which  is  described  in  my  notes  thus:  ‘'Dull  gray 
purple  (very  dark)  with  abruptly  yellow  papillae.  A remarkable  species.  Veiy 
handsome.”  Examination  of  the  calcareous  particles  and  comparison  with  normal 
specimens  of  impatiens  show  that  it  is  simply  a striking  color  form  of  that  species. 
It  was  found  also  in  1913,  at  Mer,  ^Murray  Islands,  northern  end  of  the  Barrier 
Reef  and  in  my  Torres  Strait  Report  (1921,  p.  179)  I say:  'Tn  some  individuals 
from  Mer  the  papillae  are  all  yellow  in  handsome  contrast  with  the  purplish- 
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brown  background.’'  At  that  time  it  seemed  to  me  best  not  to  give  the  variety 
a name  but  in  view  of  its  occurrence  on  the  northwest  coast  and  the  ease  with 
which  it  can  be  recognized,  I have  changed  my  mind  and  decided  to  call  this 
conspicuous  holothurian,  Ilolotlniria  imjHiliens  var.  hicoinr.  This  specimen 
(M.  C.  Z.  No.  1521)  from  False  ('ape  Bossut  has  retained  its  original  coloration 
very  well  and  may  be  considered  the  type.  It  is  interesting  how  much  like  the 
Lord  Howe  specimens  of  monocaria ^ this  form  of  impaiicns  is  at  first  sight. 

Only  a few  examples  of  impntiens  were  preserved,  so  the  following  are  all 
that  are  in  the  collection  at  hand. 

Northern  Territory:  Coburg  Peninsula,  Port  Essington,  Coral  Bay,  May  21, 

1932.  2 large  adults. 

^^'estern  Australia : Augustus  Island,  October,  1933.  Captain  Beresford  E. 

Bardwell  leg.  1 adult  and  1 young. 

Cape  Leveque,  August,  1929.  1 small  adult. 

Broome,  August,  1929.  2 adults. 

False  Cape  Bossut,  September,  1929.  1 adult,  the  holotype 

of  variety  bicolor. 


IIOLOTIIURIA  LEUCOSPILOTA 

Siichopus  {Gi/mnochlrofa)  Icucospiloia  Brandt,  1835,  Prod,  desor.  Aniiii.  p.  *251. 

Ilofofluiria  Intcospilofa  Ludwig,  1881.  Zoit.  f.  w.  Zool.  35,  p.  595.  (Sec  II.  L.  ('lark,  1921. 
Torres  Str.  Ech.,  p.  179). 

This  common  species  occurs  as  far  south  on  the  eastern  coast  of  Australia 
ns  Lord  Howe  Island  and  on  the  western  as  Shark  Bay,  whence  Erwe  (1913,  p. 
372)  reports  3 adult  specimens.  Ekman  (191 S,  p.  03)  records  a small  specimen 
from  Broome.  Both  these  authors  use  Sclenka’s  much  more  satisfactory  name 
vagabunda.  but  unfortunately,  unless  Ludwig  has  made  a bad  blunder  which 
seems  highly  improbable,  the  much  older  and  ver}"  inappropriate  name  given 
b}"  Brandt  must  be  used. 

At  Ijord  Howe  Island,  leucospilota  was  found  on  the  reef-flat  near  Mt. 
Ijidgbird  but  was  not  very  common.  My  field  notes  sa3^•  ‘T)eep  brown;  tentacles 
blackish;  Cuviers  organs  evident  on  handling.”  At  Darwin,  in  1929  this  was  the 
first  holothurian  found.  Mj"  notes  say:  “Vci*}'  common  and  reaching  a large  size 
(over  500  mm.  when  well  extended),  at  East  Point,  not  found  at  Casuarina  Beach. 


CLAUK:  AUSTRALIAN  ECHINODERMS 


523 


At  first  supposed  to  be  aim  but  voluminous  white  Cuvier's  organs  showed  the 
mistake.  Always  uniformly  blight  brown  when  examined  in  strong  light  with 
skin  well  extended  but  much  darker  when  in  poor  light  or  when  more  or  less 
contracted.  Appears  nearly  or  quite  black  on  reef  many  times;  often  a little 
dirty  from  silt  but  on  the  whole  a v^ery  clean  species.  Small  ones  on  under  side 
of  stones  resemble  dijjicilis!  Abundant  on  flat  at  Quail  Island. In  1932,  this 
species  was  found  on  the  Coburg  Peninsula,  at  Cape  Don  and  at  Coral  Bay, 
Port  Essington.  At  Broome,  Icucospiloia  was  common  at  Gantheaume  Point 
and  was  also  seen  at  Entrance  Point;  later  we  found  it  at  False  Cape  Bossut. 

The  only  specimens  of  this  species  preserved  are  the  following: 

Lord  Howe  Island:  reef-flat  near  Mt.  Lidgbird,  April,  1932,  1 large  specimen. 
Northern  Territory:  Coburg  Peninsula,  Port  Essington,  Coral  Bay,  May  21, 

1932.  1 small  adult. 

Darwin,  East  Point,  June,  1929.  2 adults  and  3 young. 


Holothuria  marmorata 

Bohadschia  marmorata  Jakger,  1833.  De  Hoi.  p.  IS. 

IloJoiJuin'a  marmorata  Semper,  1868.  Ilolothurieii,  p.  79. 

This  holothurian  was  met  with  only  once,  when  5 specimens  were  brought  up 
by  Wan,  the  diver,  June  15,  1932,  from  5-7  fms.,  off  North  Head,  northeast  of 
Broome.  My  field  notes  say:  ‘"A  large  species  300-350  mm.  long  and  75-100  mm. 
in  diameter,  tapering  about  equally  towards  the  two  end.  Lower  surface  white; 
upper  very  pale  brown  with  2 or  3 large  irregular  areas  of  a light  yellow  brown; 
tentacles  gray-brown,  darker  than  the  body.  Pedicels  fairly  numerous,  uni- 
formly (?)  distributed  over  the  body.  Body  wall  with  a very  soft  (not  slimy) 
appearance  and  feel.  Cuvier's  organs  profuse,  translucent  white  as  usual.  Cloacal 
inner  surface  dark  brown.  The  coloration  is  identical  in  the  5 specimens  (only  3 
kept  for  the  M.  C.  Z.)  though  the  dorsal  patches  do  not  agree  in  size  or  position.” 
In  the  preserved  specimens  the  color  is  a dingy  grayish-brown,  somewhat  darker 
dorsally  than  ventrally;  the  v^ery  small  and  numerous  pedicels  are  conspicuously 
and  abruptly  dark  l^rown,  and  are  somewhat  more  numerous  apparently  on  the 
ventral  surface.  The  largest  specimen  is  now  about  225  mm.  long  by  70  in 
diameter. 
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Holothuria  michaelseni 
Erwe,  1913.  Fauna  Sikhvest-Australiens,  4,  pt.  9,  p.  38 1. 

Tlie  unique  holot3^pe  of  this  species,  conspicuous  because  of  its  striking 
coloration,  was  taken  near  Denham,  in  Shark  Bay.  It  was  therefore  a surprise 
and  pleasure  to  rediscover  it  again  near  Broome.  Mr.  Bourne  found  two  speci- 
mens, 70-90  min.  long,  half  buried  in  sand  in  a tide  pool  near  low  water  mark,  at 
False  Cape  Bossut,  Sept.  9,  1929.  The}"  were  perfectly  '‘black  with  5 longitudinal 
pure  white  stripes  in  startling  contrast;  20  whitish  tentacles. These  specimens 
now  measure  53  x 20  and  60  x 25  min.  The  blaek  color  is  somewhat  brownish, 
the  white  is  dingy  and  the  tentacles  are  pale  brown  but  the  color  contrasts  are 
striking  enough.  As  Erwe's  unique  specimen  was  imperfect,  I can  complete  his 
description  not  merely  by  giving  the  number  of  tentacles  Imt  by  adding  also  that 
there  is,  in  the  specimen  GO  mm.  long,  1 rather  large  Polian  vessel,  1 long  and 
conspicuous  madreporic  body,  and  an  unexpectedly  stout  calcareous  ring.  This 
has  radial  pieces  4 mm.  high  and  almost  2 mm.  wide,  truncate  at  both  ends  and 
projecting  consjnciiously  both  anterior  and  posterior  to  the  much  smaller  inter- 
radial  pieces  which  are  scarcely  2 mm.  high,  pointed  in  front  and  markedly  con- 
cave ])osteriorly. 

In  1932,  wc  met  with  the  species  again  but  this  time  to  the  north  of  Broome 
in  Pender  Bay,  where  on  June  16,  Wan,  the  diver,  working  in  5-7  fms.,  brought 
up  an  individual  about  100  mm.  long,  which  my  notes  describe  as  “black  (brown- 
ish) with  the  five  radii  white;  tentacles  white. 

A fourth  specimen  lies  before  me,  the  property  of  the  Western  Australian 
Museum,  and  labelled  “Carnarvon.”  It  is  so  strongly  contracted  that  the  white 
stripes  which  are  somewliat  stained  are  considerably  obscured  but  I do  not  think 
there  is  any  doubt  about  the  identifieation.  At  present  the  specimen  is  70x27 
mm.  but  in  life  it  was  almost  certainly  over  125  mm.  long. 


Holothuria  modesta 
Ludwig,  1874.  Arh.  Zool.-Zoot.  Inst.  Wurzburg,  2,  p.  100. 

This  is  one  of  the  commonest  holothurians  at  Broome,  and  along  shore  to 
the  southwest  ward,  but  we  did  not  find  it  at  any  other  place  on  the  Australian 
coast.  The  type  locality  is  Cape  A^ork  and  it  is  also  known  from  some  of  the 
islands  in  Torres  Strait.  It  was  not  taken  by  the  Great  Barrier  Reef  Expedition 
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at  the  Low  Isles  but  a typical  specimen  at  hand  belonging  to  the  Australian 
Museum  was  collected  at  Port  Curtis.  Erwe  (1913,  p.  382)  records  two  badly 
preserved  specimens  from  Cockburn  Sound,  below  Fremantle,  but  points  out 
several  differences  from  Ludwig’s  account  and  suggests  that  it  is  possible  his 
specimens  represent  a different  species.  In  view  of  their  small  size  and  poor  con- 
dition, it  seems  to  me  that  they  may  be  young  individuals  of  Stichopus  77wlUs. 

At  Broome,  modesia  occurs  from  above  low  water  mark  to  a depth  of  at 
least  7-8  fms.  It  is  a very  inert  animal  clinging  rather  closely  to  the  under  sur- 
face of  rock  fragments,  where  its  coloration  renders  it  inconspicuous.  It  is,  even 
when  young,  variegated  with  various  shades  of  brown,  gray,  purple,  yellow  and 
white  (not  that  all  are  evident  in  one  specimen);  the  general  effect  ranges  from 
very  light,  almost  a dirty  white,  to  very  dark,  almost  blackish.  The  tentacles 
are  generally  yellow  Init  may  be  cream-color  or  whitish;  the  pedicels  are  usually 
more  or  less  yellowish  at  tip,  sometimes  quite  yellow.  The  specimens  taken  range 
from  10  mm.  in  length  to  nearly  125;  the  form  is  somewhat  depressed,  especially 
in  the  larger  individuals,  which  may  be  20  mm.  wide.  The  contrast  between  the 
flattened  ventral  side  with  its  three  more  or  less  ill-defined  series  of  pedicels  and 
the  arched  dorsal  surface  with  numerous,  small,  irregularly  disposed  papillae  is 
usually  quite  evident,  but  in  young  individuals  and  in  many  preserved  adults 
it  is  not  very  obvious. 

The  33  specimens  at  hand  are  from  the  following  places: 

Queensland:  Port  Curtis.  Boardman  and  Ward  leg.  1 adult.  Loan  from  Austra- 
lian Museum. 

Western  Australia:  Broome,  chiefly  from  under  rocks  along  shore,  August  and 

September,  1929.  IS  specimens,  adult  and  young. 

Broome,  chiefly  dredged  in  5-7  fms.,  June,  1932.  12  speci- 
mens, adult  and  young. 

Off  Cape  Jaubert,  5 fms.,  sandy  bottom,  June  8,  1932.  2 
very  small  young. 


HoLOTHURIA  MOEBII 

Ludwig,  1SS3.  Ber.  cl.  Oberh.  Ges.  f.  Natiir.  -u.  Heilkunde,  p.  171. 

The  discovery  of  this  apparently  rare  holothurian  at  Lord  Howe  Island  was 
one  of  the  most  unexpected  of  our  surprises.  The  original  description  was  liased 
on  six  small  specimens  from  Hong  Kong  in  the  Kiel  Museum.  Theel  (1886,  p.  206) 
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has  reported  a specimen  in  the  Stockholm  Museum  from  Mauritius.  Mitsukuri 
(1912,  p.  S9)  lists  a large  number  of  specimens  from  southern  Japan,  the  Bonin 
Islands  and  the  Philippines  under  the  name  ^^Holothuria  lubrica  var.  moehii 
Ludwig/'  It  seems  probable  that  most,  if  not  all,  of  these  represent  Ludwig’s 
species  wliich  thus  appears  to  be  common  in  southern  Japan/ 

There  is  a specimen  of  moehii  from  Hong  Kong  in  the  ]\L  C.  Z.  collection  but 
apparently  there  was  none  in  the  collection  from  that  place  sent  by  Professor 
Herklots  to  Dr.  Mortensen  and  recently  reported  on  b}^  Hcding  (1934).  Compari- 
son of  the  Lord  Howe  Island  specimen  with  one  from  Hong  Kong  has  thus  been 
possible.  There  has  also  been  available  an  eviscerated  and  sti'ongly  contracted 
specimen  (SO  mm.  long  by  20  in  diameter)  from  Southwest  Bay,  Malekula, 
New  Hebrides,  belonging  to  the  Australian  Museum,  collected  by  Mr.  ^McAfee. 
The  calcareous  deposits  agree  well  with  those  of  the  Hong  Kong  specimen. 

The  individual  taken  at  Lord  Howe  Island  was  found  under  a stone  on 
the  reef-llat  near  Mt.  Lidgbird  on  April  4,  1932.  Aly  notes  add:  ‘‘brown,  feet 
yellowish,  crowded  on  ventral  surface;  not  recognized.’'  The  preserved  specimen 
is  110  X 30  mm.  and  deep,  rich  brown  in  color;  the  contrast  between  the  ventral 
surface  with  the  very  numerous  crowded  pedicels  and  the  dorsal  surface  with 
many  but  irregularly  scattered  pedicels  is  very  striking.  The  fact  that  no  other 
specimen  of  moehii  was  found  during  the  three  weeks  of  intensive  collecting  at 
Lord  Howe  indicates  that  it  belongs  to  that  tantalizing  grou])  of  echinoderms 
whose  normal  habitat  is  well  below  low  water  mark  on  the  face  of  the  reef  where 
shore  collecting  and  dredging  arc  alike  impos.sible. 


Holothuria  aionocaria 
Plate  16,  fig.  7 

Lesson,  1830.  rent.  Zoo!.,  p.  225. 

This  is  one  of  the  common  holothurians  of  the  eastern  coast  of  Australia  that 
has  not  as  yci  reached  Broome  or  the  western  coast,  though  we  found  it  rather 
common  at  Cape  Levetpie.  At  Lord  Howe  Island  it  occurs  in  some*  numbers  at 
Neds  Beach,  where  specimens  iij)  to  and  exceeding  400  mm.  in  length  were  found. 

^ I am  quite  unable  to  accept  Mitsukuri’s  opinion  that  moebii  is  only  a variety  of  lubrica  and  that  (he 
latter,  ti  Panamic  sjtecies  described  by  Selenka,  is  a protean  and  wide-spiead  form,  includinj^  also  the  West 
Indian  glaberrima,  the  South  African  parvaf  the  Indo-Pacifie  species  eriuaceus  Semper  and  marenzdleri 
Ludwig.  That  this  group  of  sj^ecies  needs  critical  study  and  revision  seems  evident  but  the  task  cannot  be 
un«lertaken  here. 
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All  were  dark  brown  with  the  papillae  and  pedicels  deep  yellow  in  marked  con- 
trast. No  specimens  were  found  on  the  western  side  of  tlie  island. 

At  Allaru  Island,  west  of  the  entrance  to  Port  Essington  on  the  Coburg 
Peninsula,  monocarki  was  found  to  lie  rather  common.  But  they  were  much 
lighter  colored  than  at  Lord  Howe,  the  ground  color  being  a bright  chestnut- 
brown  and  the  papillae  and  pedicels  light  yellow.  In  some  large  individuals, 
brown  of  a darker  shade  formed  irregular  longitudinal  bands  on  a somewhat 
lighter  background  and  the  yellowish  papillae  had  the  tips  ^‘bright  grass  green, 
extending  down  on  the  papillae  more  or  less,  often  including  the  whole  jiapilla.” 
As  the  green  disappears  entirely  in  alcohol,  it  is  doubtful  whether  a varietal 
name  is  worth  while,  but  in  order  that  this  very  handsome  and  distinct  form 
may  be  referred  to  easily,  I will  designate  it  as  variety  viridis,  (Hol()t}^pe, 
M.  C.  Z.  no.  1535.) 

At  Cape  Leveque,  the  specimens  of  monocaria  which  we  found,  and  they 
were  by  no  means  rare,  were  much  like  those  from  Allaru  Island,  but  none  showed 
any  trace  of  green  in  the  coloration.  The  ground  color  was  a light  chestnut  brown 
(darker  in  large  specimens)  while  the  tentacles  and  basal  part  of  tlie  papillae 
were  white;  the  papillae  as  a whole  were  bright  }T‘11ow  l^ut  the  larger  ones  had  the 
very  tips  dark.  The  superficial  difference  between  these  light  individuals  from 
tlie  northwest  coast  and  the  dark  ones  from  Lord  Howe  Island  is  striking  enough, 
but  the  calcareous  jiarticles  are  indistinguishable. 

The  16  specimens  of  monocaria  at  hand  are  from  the  following  places: 

Lord  Howe  Island:  Neds  Beach,  April,  1932.  6 specimens. 

Queensland:  Capricorn  group,  Norwest  Islet.  Boardman  and  Ward  leg.  1 liadly 
contracted  specimen.  Loan  from  Australian  Museum. 
Northern  Territory:  Coburg  Peninsula,  Allaru  Island,  May  22,  1932.  3 speci- 
mens, adult  and  young,  including  the  holotype  of  var. 
viridis. 

Western  Australia:  Cape  Leveque,  August  20-22,  1929.  6 siiecimens,  adult  and 

young. 

Holothuria  ocellata 

Bohadschia  occUaia  Jaeger,  1833.  De  Holotliuriis,  p.  19. 

Holothuria  occUata  Semper,  1S(»S.  Ilolothurien,  p.  80. 

This  species  is  not  so  conspicuous  in  life  as  Thecl’s  figure  (1SS6,  pi.  X^T, 
fig.  1)  would  lead  one  to  suppose  but  the  encircled  papillae  do  make  a fairly 
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good  recognition  mark.  At  Broome,  oeellata  was  taken  both  in  1929  and  1932 
but  it  is  distinctly  uncommon,  and  we  did  not  meet  with  it  at  an}^  other  place, 
but  Captain  Bardwell  took  a \^eiy  t}^pical  specimen  at  Augustus  Island.  The 
general  coloration  of  the  specimens  from  Broome  is  much  darker  than  that 
described  by  Theel  but  the  pattern  is  essential!}^  the  same.  The  individual  from 
Augustus  Island  however  shows  very  much  more  white.  The  calcareous  particles 
are  well  figured  by  Tlieel  (ISSG,  pi.  VII,  fig.  11)  but  the  tables,  in  these  specimens 
from  the  northwest  coast,  have  the  margins  of  the  disks  usually  with  projecting 
spines  and  the  spires  with  fewer  terminal  teeth  and  a larger  opening.  The  5 
specimens  at  hand  are  all  adults  100  T20  mm.  long  l\y  20-40  mm.  in  width.  The 
inarginal  jiapillae  are  not  nearh"  so  conspicuous  as  in  Thcel’s  figure  and  descri]3- 
tion,  but  there  seems  to  be  no  little  diversity  in  this  character.  In  one  of  the 
specimens  from  Broome  they  are  evident  enough  and  in  the  Augustus  Island 
specimen  they  are  really  conspicuous,  but  in  the  largest  specimen,  they  are  small 
and  fail  to  form  any  evident  marginal  series. 


Holothuria  pardalis 
Selenk.\,  1S67.  Zeit.  f.wiss.  Zool.,  17,  p.  336. 

This  common,  widespread  but  rather  ill-defined  species  ranges  west  and 
east  from  Mozambique  and  the  Red  Sea  to  the  Paumotus  and  Hawaii,  north  and 
south  from  southern  Japan  to  Lord  Howe  Island.  Records  from  the  southern 
coasts  of  Australia  and  from  the  Falkland  Islands  need  confirmation;  there  is 
little  douI)t  that  the}'’  are  erroneous. 

At  Lord  Howe  Island,  pardalis  is  one  of  the  commonest  holothurians.  The 
largest  one  taken  is  110x20  mm.  and  is  an  admirable  example  of  Ludwig’s 
species  insignis.  Most  of  the  smaller  specimens  answer  perfectly  to  tlie  de- 
scription of  lineata  Ludwig,  It  is  now  generally  agreed  that  these  names  are 
synonyms  of  pardalis^.  Specimens  under  50  mni.  in  length  are  easily  confused 
with  young  arenicola,  owing  to  the  doul:)le  series  of  dark  dorsal  spots  so  often 
present  in  both  species.  Like  arenicola^  pardalis  is  an  inert  species  found  under 
rocks,  often  several  together.  The  color  is  very  indistinctive  and  shows  great 
diversity. 

‘ Heeling  (1934)  has  recently  expressed  the  opinion  that  insigtiis  is  distinct  from  pardalis  and  I 
agreed  with  liim  until  the  final  critical  study  of  my  j^resent  material  convinced  me  that  the  distinction  is 
n natural  and  cannot  be  maintained. 
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Both  Fisher  (1907)  and  Mitsukuri  (1912)  have  published  good  discussions  of 
the  diversit}"  shown  by  pardalis  so  it  is  not  necessary  to  go  into  the  matter  here. 

The  discovery  of  this  species  on  the  Coburg  Peninsula,  at  Cape  Leveque,  at 
Broome,  and  as  far  west  as  False  Cape  Bossiit  is  important  as  showing  the  ex- 
tension of  its  range  west  of  Torres  Strait.  It  is  not  known  from  the  western  coast 
of  Australia. 

The  material  at  hand  consists  of  42  specimens  from  the  following  localities: 
Lord  Howe  Island:  April,  1932.  9 specimens,  adult  and  young. 

Queensland:  Capricorn  group,  Xorwest  Islet.  Boardman  and  Ward  leg.  2 
specimens,  adult  and  young.  Loan  from  Australian  ^Museum. 
Port  Curtis,  shores  of  Rat  and  Curtis  Islands,  1929.  Boardman 
and  Ward  leg.  16  specimens,  adult  and  }’oimg.  Loan  from 
Australian  Museum. 

Bowen.  2 very  young  specimens.  Loan  from  Victoria  National 
Museum. 

Northern  Territory:  Coburg  Peninsula,  Allaru  Island,  Alay  22,  1932.  2 small 

adults. 

Western  Australia:  Cape  Levec[ue,  August  20-22,  1929.  1 specimen. 

Broome,  August  and  September,  1929.  June  1932.  9 speci- 
mens, adult  and  young. 

False  Cape  Bossiit,  September,  1929.  1 young  specimen. 


Holothuria  pervicax 
Selenka,  1867.  Zeit.  f.wiss.  Zool.,  17,  p.  327. 

Oddly  enough.  Lord  Howe  Island  is  the  only  locality  where  we  met  with 
this  species,  which  is  common  at  the  northern  end  of  the  Barrier  Reef.  At  Lord 
Howe,  it  was  not  particularly  common  but  we  found  it  both  at  Neds  Beach  and  on 
the  reef-flat  near  ]\lt.  Lidgbird.  The  specimens  were  all  large  (125-150  mm.)  and 
the  coloration  was  much  like  that  shown  on  plate  19  of  my  Torres  Strait  Report 
(1921) ; the  preserved  specimens  are  much  darker  and  are  of  course  much  smaller. 

Erwe  (1913,  p.  379)  unites  pervicax  Selenka  with,  fuscocincrea  Jiiger,  giving 
the  latter  name  priority  of  course.  I am  not  able  to  agree  with  this  as  the  cal- 
careous particles  in  the  two  species  are  quite  different.  The  tables  to  be  sure 
are  scarcely  separable  but  the  other  particles  are  unlike  and  the  difference  is  well 
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shown  in  the  figures  given  by  Selenka  (1867,  pi.  XVIII,  fig.  54)  and  Semper 
(1868,  pi.  XXX,  fig.  22).  Both  species  occur  in  the  Torres  Strait  region  but 
there  is  no  difficulty  in  separating  them.  It  is  obvious  that  they  are  closely  related 
but  it  seems  to  me  a mistake  to  unite  them  under  one  name.  I suspect  that 
Semper  however  has  both  forms  confused  under  Jager’s  name,  just  as  Erwe  has. 

Erwe  (1913,  p.  379)  reports  a specimen  from  Shark  Bay,  which  he  calls 
fuscocincrea.  The  figures  which  lie  gives  of  the  secondary  calcareous  particles 
however,  remind  one  more  of  pcrvicax  and  the  description  given  of  color  and  ap- 
pearance leaves  no  doubt  that  he  was  dealing  with  that  speeies.  It  is  hard  to 
understand  why  pcrvicax  should  occur  in  Shark  Bay  and  yet  not  be  found  at 
Broome  or  anywhere  else  on  the  northwestern  or  northern  coasts  west  of  Torres 
Strait.  It  is  therefore  probable  that  further  collecting  will  discover  its  presence 
there. 


IIOLOTHURIA  SCABRA 
Jaegek,  1S38.  De  Ilolothuriis,  p.  23. 

This  is  one  of  the  largest  members  of  the  genus  and  the  size,  taken  in  connec- 
tion with  the  black,  or  gray,  and  white  color,  makes  it  easy  to  recognize  even 
without  examination  of  its  characteristic  spicules.  Its  range  is  throughout  the 
Indo-Pacific  region,  though  it  is  not  yet  reported  from  east  of  Fiji.  It  reaches 
southern  Japan  in  the  north  and  Lord  Howe  Island  in  the  south.  Mitsukuri 
(1912)  has  given  an  excellent  account  of  this  species  with  notes  on  the  coloration 
in  life.  The  only  living  ones  I have  ever  seen  were  tliose  listed  below  from  Darwin 
and  Lord  Howe  Island.  My  field  notes  on  these  may  be  worth  transcribing.  Of 
the  Darwin  specimen  my  notes  say:  ^T^arge,  gray  above,  white  below,  tentacles 
white.  Dredged  on  sandy  mud  near  Channel  Islands,  July  IS.  Over  200  mm. 
long,  60  mm.  in  diameter.  The  veiy  small  dorsal  papillae  are  dark  tipped  and  the 
ventral  pedicels  are  surrounded  b}^  dusky  rings. This  individual  has  undergone 
little  change  in  alcohol  exeej)!  that  the  length  is  now  011I3"  about  170  mm.,  the 
width  is  about  60  but  the  vertical  diameter  is  scarcely  half  that.  Of  the  Lord 
Howe  specimen,  my  notes  say:  ^‘One  fine  one  at  the  reef-flat  near  ]\It.  Lidgbird, 
over  300  mm.  long  by  60-70  mm.  in  diameter.  Light  brownish-gray,  brownest 
on  back;  lower  surface  nearly  white.  But  whole  surface  densely  encrusted  with 
sand.  Tentacles  light  reddish-yellow.’’  The  preserved  specimen  has  lost  its  en- 
crusting sand  and  is  grayish-white  finely  speckled  with  blackish;  the  speckling 
is  much  more  abundant  ventrally  than  dorsally;  hence  the  ventral  side  appears 
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much  darker,  which  is  quite  unusual;  the  tips  of  the  pedicels  are  yellowish.  The 
shrinkage  in  alcohol  is  very  great  as  the  measurements  now  are,  length  a little 
over  200  mm.,  diameter  about  50  mm. 

There  are  9 specimens  of  scabra  at  hand  from  the  following  places;  it  is 
notable  that  the  species  is  not  known  on  the  Australian  coast  west  of  19arwin. 
Lord  Howe  Island:  reef-flat  near  Mt.  Lidgbird,  April  19,  1932.  1 specimen. 
Queensland:  Capricorn  group,  Norwest  Islet.  Boardman  and  Ward  leg.  1 nearly 
cylindrical,  strongly  contracted  and  prol^ablv  eviscerated  adult. 
Loan  from  Australian  Museum. 

Port  Curtis,  shores  of  Rat  and  Curtis  Islands,  July,  1929.  Board- 
man  and  Ward  leg.  (3  specimens,  small  and  moderately  large 
adults.  Loan  from  Austriilian  Aluseum. 

Northern  Territory:  Darwin,  near  Channel  Island,  on  sandy  mud,  .luly  18,  1929. 

I specimen. 


Holothuria  conica^  sp.  nov. 

Length  80  mm.;  diameter  about  IS  mm.  Specimen  strongly  contracted,  with 
bodywall  collapsed  and  much  wrinkled;  skin  thick  and  very  rough  with  the  spires 
of  the  innumerable  and  densely  crowded  tables.  Tentacles  small,  strongly  con- 
tracted and  apparently  damaged;  their  number  is  doubtful  but  presumably  20. 
Pedicels  surprisingly  few  and  papilla-likc;  on  the  ventral  surface  they  are  most  like 
pedicels  and  seem  to  have  disks  but  on  the  dorsal  surface  the  tips  are  very  small 
and  hardly  disk-like;  even  \’entrally  they  are  set  on  papilla-like  bases.  Calcareous 
ring  low  but  fairh"  stout;  the  radial  pieces  have  broad,  truncate  but  rounded  pro- 
jections anteriorly  to  which  the  muscles  are  attached;  the  much  smaller  inter- 
radial  pieces  end  anterioiJy  in  a low  sharp  point.  Polian  vessel,  single.  Madre- 
poric  body,  single  and  very  small.  Cuvier’s  organs  well  developed. 

Calcareous  particles  extremely  abundant,  an  outer  layer  of  tables  and  a 
dense  inner  layer  of  buttons.  Tables  (fig.  55a)  of  moderate  size,  with  the  su]ootli- 
margined  disks  about  80  90 in  diameter  and  tlie  spiies  75  lOOju  in  height; 
lower  surface  of  disk  more  or  less  convex,  often  veiy  slightly  so  but  often  markedly ; 
disk  irregularly  perforated  with  holes  of  very  diverse  size;  even  the  marginal  series 
is  not  often  regular;  spires  with  3-(3  crosspieces  and  more  or  less  numerous,  small, 
sharp  pointed  teeth  at  the  tip  and  often  for  some  distance  down  on  the  corners; 


conicus  = like  a cone,  in  reference  to  the  shape  of  the  oaloureoiis  tables. 
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owing  to  the  small  size  of  the  tip  and  the  divergence  of  its  supporting  pillars 
basally,  the  tables  have  a more  or  less  conical  shaj^e;  when  the  disk  is  large  and 
the  spires  higli,  as  in  many  tables  in  the  walls  of  the  pedicels,  this  appearance  is 
lacking  but  in  the  average  table  with  a lower  spire  and  a smaller  disk  it  is  rather 
marked.  Buttons  (fig.  55b),  with  3-5  pairs  of  holes,  usually  with  3,  sometimes 
with  fewer,  mostly  short  and  wide,  50-60^  in  length  and  35-40^  in  width;  few. 


Fig.  55.  Holothuria  conica.  Calcareous  particles,  x 425.  a.  Tables,  b.  Buttons. 


if  any,  are  perfectly  smooth,  but  the  number  and  size  of  the  knobs  on  the  surface 
show  great  diversity;  in  the  simplest  cases  there  are  2 knobs  on  the  median  area, 
tlien  knobs  appear  on  the  lateral  areas,  and  in  the  most  developed  buttons  there 
may  be  4 or  5 knobs  on  the  median  and  half  a dozen  on  each  of  the  lateral  areas. 
Supporting  rods  in  pedicels  short,  wide  and  stout,  more  or  less  perforated  either 
near  middle  or  towards  one  end  or  both.  So  far  as  I can  see,  there  are  no  end- 
plates  present  even  in  the  best  developed  pedicels.  Around  the  anus,  there  are 
5 groups  of  about  5 papillae  each,  more  or  less  calcified. 

Color  in  life,  variegated  purplish-gray  and  whitish;  tentacles  pure  cream 
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white.  The  preserved  specimen  is  dirty  whitish  finely  variegated  with  brown; 
dorsal  side  quite  brown;  posteriorly  and  ventrally  lighter;  tentacles  dusky. 

Holotype,  AI.  C.  Z.  no.  1547,  from  Quail  Island,  35  miles  west  of  Darwin, 
Northern  Terri tor\^,  July  8,  1929. 

Taken  with  the  holotype  is  a much  smaller  and  even  more  contracted  speci- 
men in  which  the  pedicels  seem  to  be  relatively  larger  and  more  conspicuous. 
But  the  difference  is  insignificant  and  probably  due  to  its  being  less  mature. 
These  two  specimens  were  found  in  sandy  mud  under  rocks  in  a tide-pool  at 
Quail  Island.  The  larger  was  nearly  150  mm.  long  in  life,  the  smaller  about  half  as 
large.  It  seems  odd  that  we  did  not  find  this  species  elsewhere  but  what  is  even 
more  strange  is  the  fact  that  a third  specimen  is  at  hand,  the  property  of  the 
South  Australian  Museum  at  Adelaide,  which  is  labelled  as  having  been  taken  at 
Semaphore,  Le  Fevre  Peninsula,  South  Australia.  This  specimen  is  about  90  mm. 
long  by  IS  in  diameter,  with  the  body  wall  collapsed  and  much  wrinkled.  The 
color  is  creamy  white,  with  a distinct  brownish  tinge  on  the  back;  it  has  probably 
been  bleached  by  the  alcohol.  In  no  essential  does  this  specimen  differ  from  those 
taken  at  Quail  Island  across  the  continent,  and  it  seems  to  me  that  there  must  be 
some  mistake  in  the  label.  The  relationships  of  the  species  are  obscure  and  more 
material  is  much  to  be  desired. 


Holothuria  homoea^  sp.  nov. 

Length  4G  mm.,  diameter  S mm.;  body  nearl}’’  cylindrical  but  tapering  a little 
towards  each  end;  the  ventral  surface  is  a little  more  flattened  than  the  dorsal 
and  its  lateral  pedicels  tend  to  form  an  indefinite  margin  between  the  two;  body 
wall  thin  and  delicate.  Pedicels  very  few,  perhaps  200  altogether;  those  of  the 
dorsal  surface  are  fewer  and  most  of  them  smaller  than  the  ventral  ones,  irregu- 
larl}"  scattered,  ofte4i  papilliform  with  tapering  tips;  on  the  ventral  surface,  the 
pedicels  are  arranged  in  three  ill-defined  double  series;  as  already  stated,  the 
lateral  series  form,  at  least  near  the  middle  of  bod}^  a slight  margin  to  the  ventral 
surface;  there  are  no  noticeable  papillae  around  the  anus.  Tentacles  20,  of  moder- 
ate size.  Calcareous  ring  not  peculiar,  the  radial  pieces  larger  than  the  interradial, 
with  wider,  blunter  anterior  projections.  Alimentary  canal  so  filled  with  coral 
and,  chiefly  in  coarse  fragments,  that  the  body  is  quite  rigid  and  it  is  not  prac- 

1 ofjiOLOs  = like,  similor  to,  in  reference  to  the  similarity  of  the  calcareous  particles  to  those  of  several 
other  species. 
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ticable  without  needless  damage  to  the  specimen  to  study  the  internal  anatomy. 
Cuvier’s  organs  seem  to  be  present  but  rather  scanty. 

Calcareous  particles,  numerous,  but  not  at  all  crowded,  tables  and  rather 
few,  irregularly  distributed,  buttons.  Tables  (fig.  5Ga)  with  disks  nearly  circular, 
about  50-70  in  diameter,  with  4 central  holes  and  S-12  in  a periph(‘ral  series; 


spire  rather  low,  seldom  exceeding  the  disk  diameter  and  very  rarely  with  more 
than  one  ci‘oss-I)ar;  apex  truncate,  almost  square,  with  a small  Init  distinct 
circular  central  opening,  and  8-10  teeth  on  the  margin.  ]\Iany  tables  have  the 
disk  less  complete  and  what  are  apparently  young  tables,  having  a squarish  disk 
with  a peiforation  at  each  corner,  are  not  rare.  Buttons  (fig.  56b)  as  irregular 
in  form  as  in  (listril)iition;  tlie  eomnionest  form  has  two  long,  narrow,  parallel 
slits  and  these  buttons  are  often  only  20/x  long  and  10  wide,  but  many  are  30-40/i 
long  by  al)out  15^  wide;  these  larger  buttons  usually  have  2 paii*s  of  elongated 


i’Mg,  5Ci.  Ilolotlmria  hoiaoca.  Calo.areoiis  particles,  x 425.  a.  Tables,  b.  Buttons. 
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perforations  or  a single  pair  of  long  ones  and  a pair  of  small  circular  ones  at  each 
end;  all  sorts  of  incomplete  and  malformed  l.)uttons  occur.  Supporting  rods  and 
end  plates  occur  in  the  pedicels  but  the  rods  are  more  or  less  l)ut ton-like  with 
perforations  of  various  size  and  arrangement. 

Color  in  life  is  recorded  as  ^^uniformly  red  brown’’  but  the  preserved  speci- 
men is  a peculiar  light  purplish-gray;  on  one  side  the  margin  of  the  dorsal  surface 
is  quite  evidently  purplish-red  but  this  is  not  marked  on  the  other  side;  tips  of 
pedicels  brown  or  deep  purple  in  more  or  less  marked  contrast  to  the  pedicel 
itself  and  the  body  wall;  tentacles  a rather  dark  brown. 

Holotype  and  only  known  specimen,  M.  C.  Z.  no.  1549,  from  “under  a rock, 
far  out  at  Xeds  Beach,  Lord  Howe  Island,  April  21,  1932.” 

My  field  notes  say  of  this  puzzling  holothurian  — “1  small  specimen,  uni- 
forml}"  red-brown;  few  pedicels;  no  Cuvier’s  organs;  tentacles  dark  brown;  nearly 
C3dindrical;  50  mm.  long  At  first  confused  with  difficiUs  l)ut  really  very 
different.”  Of  course  tlie  statement  about  Cuvier’s  organs  merely  indicates  that 
the  living  animal  did  not  discharge  any,  as  difficiUs  and  others  do. 

Owing  to  the  small  numl)er  of  pedicels  and  their  arrangement  in  series  (even 
though  so  indefinite)  I was  inclined  to  consider  this  specimen  a young  Labido- 
demas  but  I was  soon  convinced  its  affinities  are  not  with  that  group  at  all. 
In  looking  for  a species  of  Holothuria  to  which  it  could  be  assigned,  particular 
attention  has  been  given  to  Heding’s  (1934,  p.  24)  recently  described  dicorona, 
but  that  species  has  normally  numerous  pedicels  and  its  calcareous  tallies  and 
buttons  while  suggestive  of  those  found  in  homoca  show  certain  apparently 
uniform  differences. 

Another  possibility  that  occurs  to  me  is  that  this  peculiar  holothurian  is  a 
young  and  pathological  specimen  of  Icucospilota,  but  I cannot  believe  this  is  the 
case,  and  hence  I am  giving  it  a name  and  place  among  the  Australian  members 
of  the  already  overcrowded  genus  Holothuria. 


Holothuria  macroperona^  sp.  nov. 

I.ength  17  mm.,  diameter  5 mm.,  body  form  depressed  so  that  a fairly  well 
defined  ventral  surface  can  he  distinguished  from  a more  convex  dorsal  side;  body 
wall  thin,  translucent  and  densely  crowded  with  calcareous  particles,  so  that 
it  feels,  in  man}"  of  the  preserved  specimens,  stiff  and  rough.  Pedicels  relatively 


^ IxaKpos  = long  + irepoPT]  = buitoti,  in  reference  to  the  unusually  long  buttons. 


536 


memoir:  museum  op  comparative  zoology 


large  not  numerous  and  pretty  closely  restricted  to  the  ambulacra,  converging  at 
the  anus  into  a rather  conspicuous  group,  those  of  the  dorsal  ambulacra  taper 
more  or  less  to  a tip  which  is  not  so  truncate  as  might  be;  hence  the  dorsal  pedicels 
are  often  quite  like  papillae;  in  some  particularly  well  preserved  specimens  this 
distinction  between  the  dorsal  and  ventral  sides  is  very  well  marked  but  in  other 
cases,  it  is  scarcely  noticeable;  it  is  probably  however,  more  a matter  of  preserva- 
tion than  of  individual  diversity.  On  the  dorsal  interambiilacra  are  a few  widely 
scattered  small  pedicels.  Tentacles  20,  surrounding  an  oral  disk  somewhat  ven- 


Fig.  57.  Holothuria  macroperon.a.  Calcareous  particles,  x 425.  a.  Tables.  1).  Buttons. 


trally  placed,  and  tliomselvcs  surrounded  by  a marginal  fold  which  includes  a 
number  of  pedicels;  the  whole  is  much  like  the  oial  disk  in  Stichopus  and  of  course 
is  evident  only  in  fully  expanded  individuals;  it  is  not  well  shown  in  the  holotj^pe. 
Calcareous  ring  low,  rather  stout  relatively,  with  the  radial  pieces  having  the 
usual  wide  truncate  anterior  jn-ojections  to  which  the  longitudinal  muselcs  are 
attached  and  the  interradial  pieces  with  short  anterior  ]5oints.  Xo  madrcporite 
or  polian  vessel  noted  in  the  holotype,  but  the  single  genital  tuft  on  the  left  hand 
side  is  very  evident  and  in  the  two  specimens  examined  contained  numerous 
relativel}'  large  eggs.  Cuvier’s  organs  well  developed. 

Calcareous  particles  excessively  abundant  in  the  form  of  tables  and  buttons. 
Tables  (fig.  57a)  with  disks  about  70m  in  diameter,  usually  with  smooth  more  or 
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less  circular  margins  but  some  of  the  largest  tables,  in  the  walls  of  the  pedicels, 
have  the  margin  more  irregular  and  somewhat  dentate ; the  disks  ha^’e  a peripheral 
series  of  9-11  holes,  which  are  unequal  in  size  and  irregular  in  position;  oecasion- 
ally  there  are  perforations  outside  this  circle;  spires  about  40-50^  high,  com- 
monly with  only  one  cross-bar  and  with  numerous  teeth  all  over  the  top.  Buttons 
(fig.  57b)  notably  long  and  narrow,  with  3 or  more  pairs  of  elongated,  more  or  loss 
slit-like,  perforations;  typical  buttons  are  100 fj.  or  more  in  length  and  their  width 
about  one-third  as  much,  but  many  buttons  exceed  ISOju  in  length  and  their 
width  may  be  only  one-fourth  as  much;  the  longer  buttons  often  have  a single 
small  perforation  at  each  end.  Pedicels  with  a well-developed  end  plate  and 
supporting  rods  which  arc  wide  and  perforated  on  each  side,  and  which  appear  to 
intergrade  with  the  long  buttons. 

Color  in  life  pale  gray  or  sand  color  in  harmony  with  the  surroundings;  the 
preserved  specimens  range  from  almost  white,  quite  uniform,  to  light  brown; 
some  are  distinctly  gray;  tentacles  light  brown. 

Holotype,  M.  C.  Z.  no.  1546,  from  cove  at  Northeastern  corner  of  Rottnest 
Island,  Western  Australia,  October  19,  1929. 

Besides  the  holotype  there  is  a good  series  of  paratypes  all  from  Rottnest 
Island.  They  live  on  the  under  surface  of  rock  fragments  on  sandy  bottom  and 
might  easily  escape  observation  if  the  search  were  not  keen.  There  is  little 
diversity  in  size  of  the  individuals,  exeept  such  as  is  caused  by  the  difference  in 
the  amount  of  contraction.  The  Stichopus-like  appearance  of  some  of  the  speci- 
mens, and  the  calcareous  particles  are  very  suggestive  of  H,  liartmeyeri  and  I have 
seriously  considered  calling  these  little  holothurians,  the  young  of  that  large 
species.  But  the  presence  of  mature  ova  in  these  little  individuals  seems  to  pre- 
clude such  a course.^  Furthermore  the  differences  in  the  calcareous  particles  arc 
not  such  as  can  well  be  explained  by  the  yoiithfulness  of  the  specimens.  On  the 
whole  it  seems  best  to  regard  macroperoua  as  a distinct  and  perhaps  local  species, 
but  it  would  be  most  interesting  to  compare  young  hartmeycri  of  the  same  size 
with  this  little  Rottnest  Island  form. 

The  material  at  hand  is  made  up  of  the  following  lots: 

Western  Australia:  Rottnest  Island,  eove  at  northeastern  eorner  of  island, 

Oct.  19,  1929.  8 specimens. 

^ Dr,  Deichmann  calls  my  attention  to  the  fact  that  some  unpublished  observations  on  Thyone 
briareus  (Les.)  indicate  that  very  small,  and  presumably  young,  individuals  may  have  a few  fullj^  grown 
eggs  in  the  gonads.  Hence  the  presence  of  sueh  eggs  is  not  evidence  of  bodily  maturity’.  However  in 
macro peroyia,  the  eggs  are  fairly  numerous  in  the  gonads. 
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Bathurst  Point  . 6 specimens. 

Exact  locality?  January,  1931.  G.  Bourne  leg.  1 specimen. 


Actinopyga  lecanora 

Mulirria  lecanora  Jager,  1833.  l)e  Holotliiiriis,  p.  18. 

Acfinopijga  lecanora  Bronn,  1800.  Das  Thierreich,  1,  pi.  XLV,  explanation  of  figs.  10,  11. 

It  is  eurious  that  this  is  the  only  species  of  Actinopyga,  met  with  during  the 
two  Australian  expeditions,  while  Erwe  (1913)  records  both  echinUes  and  nohilis 
from  Shark  Bay  and  does  not  mention  lecanora  at  all.  Both  Jiobilis  and  lecanora 
were  found  in  Torres  Strait  in  1913,  l)ut  I have  not  yet  met  with  cchiniies  any- 
where. 

Of  the  four  specimens  before  me,  the  two  larger  were  taken  at  Cape  Leveque 
in  August,  1929.  They  were  wedged  in  among  living  corals  and  it  was  no  easy 
task  to  secure  them.  They  have  of  course  shrunk  much  in  preservation  but  still 
measure  160  x 80  and  260  x 50  mm.  The  colors  have  not  changed  so  much; 
they  are  still  deep  brown  with  the  lower  surface  and  the  area  around  anus,  pale 
gray;  in  the  smaller  specimen,  there  are  some  gray  patches  on  the  back. 

In  1932,  we  secured  two  rather  small  specimens  in  the  region  of  Broome. 
One  of  these  brought  up  by  Wan  the  diver,  off  North  Head,  was  130  mm.  long 
by  35  mm.  in  diameter  when  alive.  In  my  notes  it  is  described  thus:  ^^Deep 
brown-black  above,  somewhat  lighter  below  with  a definite  olive  tint;  tentacles 
also  very  dark,  (juite  olive;  anal  area  light  gray,  adorall}^  almost  white  when 
distended.  Papillae  dorsally  few,  widely  scattered,  2-3  mm.  long,  very  slender, 
probably  pedicels  as  they  are  truncate  at  tip.  Ventral  pedicels  larger  and  much 
more  numerous  but  not  crowded.  Anal  teeth,  and  collar  around  tentacles,  con- 
spicuous in  fuH}^  distended  specimens.’’ 


MOLPADIIDAE 
Molpadia  altimensis^  sp.  nov. 

Length  about  23  mm.,  of  wliich  only  2 or  3 can  lie  considered  as  caudal; 
diameter  of  body  8 or  9 mm.  Caudal  portion  e^ddent  but  very  short  and  not 
sharply  defined  proximally.  Oral  disk  about  3.5  mm.  across  surrounded  by  15 


* altus  = high  -}-  mcn^a  = tal)le,  having  high  taffies,  in  reference  to  the  ealeareous  deposits. 
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very  short  tentacles;  those  which  arc  most  expanded  have  3 digits  of  about 
equal  length,  a terminal  one  and  one  on  each  side;  this  is  probably  the  normal 
condition  in  life,  but  in  the  preserved  material,  the  terminal  digit  is  usually  hard 
to  see.  Calcareous  ring  well  developed,  relativel}'  stout,  the  radial  pieces  with 
well  marked  posterior  prolongations,  the  length  of  which  nearly  or  ([uitc  equals 
the  height  of  the  ring.  Body  wall  thin  and  delicate  but  rough  from  the  very 
numerous  tables.  Calcareous  particles  tables  and  a few  scattered  anchors;  there 
are  no  rods  nor  are  the  disks  of  the  tables  elongated  even  in  the  ‘hail.’'  Tables 
(fig.  5Sa)  with  a disk  about  75^  in  diameter,  perforated  by  three  large  holes,  and 
usually  three  smaller  ones  alternating  with  them;  there  may  be  one  or  more 


Fig.  58.  Molpadia  altirnensis.  Anchor  and  Tables,  x 425. 


still  smaller  perforations  alternating  with  these;  spire  usually  higher  than  diam- 
eter of  disk,  made  up  of  three  rods,  each  terminating  in  an  acute  point,  con- 
nected by  5-8  cross-bars.  In  the  tail,  the  tables  (fig,  5Sb)  are  lower  and 
smaller,  the  disks  with  small  perforations  and  the  low,  stump}^  sj)ires  with  only  2 
or  3 cross-bars.  Many  tables  in  the  body  wall  are  changing  into  phosphatic 
bodies  but  the  color  is  still  light,  and  there  are  no  distinct,  fully  developed 
phosphatic  granules.  Anchors  (fig,  58c)  80-90^  long  with  a circular  base,  per- 
forated near  the  middle,  and  terminating  in  4 recurved  teeth;  they  are  not  asso- 
ciated with  any  plates.  Color  pale  gray,  more  or  less  rusty;  in  one  specimen  the 
rust  color  is  so  conspicuous  as  to  seem  artificial;  oral  disk,  tentacles  and  tip  of  tail, 
translucent  white. 

Holotype,  M.  C,  Z.  no.  1681,  and  2 paratypes,  from  Darwin,  X.  T.;  dredged 
in  soft,  black  mud,  near  jetty  in  7 fms.,  Jul}"  1 and  4,  1029, 

While  these  specimens  may  not  be  fully  grown,  they  probably  show  fairly 
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well  the  adult  characters,  which  are  quite  distinctive.  The  tables  transforming 
into  phosphatic  bodies  almost  certainly  indicate  immaturity.  The  numerous 
small  tables  in  a delicate  bod}"  wall  and  the  absence  of  rods  recall  at  once  4/. 
hlakei  but  the  actual  form  of  the  tables  is  very  different  from  those  of  that 
species  and  the  presence  of  anchors  confirms  the  lack  of  identity.  The  anchors 
remind  one  of  those  in  M.  polijmorpha  but  in  other  respects  that  species  is  very 
different.  Moreover  both  hlakei  and  polymorpha  are  deep-water  forms  whose 
occurrence  in  shallow  water  at  Port  Darwin  would  be  very  surprising,  if  not 
impossible.  Dr.  Deichmann,  who  has  studied  the  ^^Siboga^^  material  in  Amster- 
dam, calls  my  attention  to  the  possibility  that  alihnensis  is  a shallow-water  form 
of  Trochostoma  scabrum  Sluiter  or  even  the  young  of  that  species.  The  re- 
semblances are  striking  and  the  differences  might  be  due  to  difference  in  age  but 
the  tables  in  altimensis  are  much  smaller  than  in  scabrum  and  the  anchors  are 
entirely  different,  so  that  it  seems  best  to  treat  it  as  a separate  species  until 
more  material  from  northern  Australia  is  available. 


Paracaudixa  chilexsis  var.  raxsoxxetii 

Caudina  ransonueiii  v.  Marenzeller,  1881.  Verh.  k.  k.  Zool.-Bot.  Ges.  Wien,  31,  12{). 
Paracaudina  ransourifi  Heding,  1932.  Vid.  Med.  p.  455. 

Paracaudina  cliilcnsis  var.  ransonnetii  H.  L.  Clark,  1935.  Ann.  ^lag.  X.  H.  (10)  16,  p.  281. 

It  was  a great  surprise  and  a vTi*y  interesting  experience  to  find  this  notable 
holothurian  common  in  the  sandy  mud  of  Roebuck  Bay,  near  the  jetty  at  Broome. 
The  specimens  secured  were  all  taken  by  random  digging  at  or  ju.st  below  low 
water  mark.  I failed  to  detect  any  evidence  on  the  surface  of  the  mud  (a  firm 
sandy  mud  on  which  one  could  walk  easily)  of  the  existence  of  the  holothurians 
but  it  is  not  unlikely  that  some  of  the  numerous  small  holes  in  the  mud  were 
associated  with  them.  X'early  all  tlie  individuals  taken  were  adults  with  the 
body  SO  mm.  long  or  more  and  the  tail  55-75  mm.,  ):>ut  some  young  ones  were 
found,  the  smallest  having  the  body  only  about  30  mm.  long  and  the  tail  some- 
what shorter.  In  life  the  body  is  white  with  a slight  purplish  cast  especially  near 
the  anterior  end;  the  caudal  portion  is  cream  color;  the  tentacles  are  reddish  at 
ba.se  and  on  the  outer  side,  apparently  from  the  blood  they  contain.  My  field 
notes  say:  "‘They  stand  out  in  marked  contrast.^'  The  preserved  specimens  are 
light  gray.  A careful  comparison  of  these  specimens  with  those  of  similar  size 
from  Asamushi,  Japan,  reveals  a striking  similarity;  the  only  tangible  difference 
is  that  the  spicules  average  perceptibly  smaller  in  the  Australian  specimens;  in 
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the  Japanese  specimens  the  spicules  are  60-SOju  in  diameter  while  in  those  from 
Broome,  they  are  60-65^1.  There  are  15  specimens  in  material  from  Broome, 
most  of  which  were  taken  in  the  afternoon  of  September  1,  1929.  It  is  evident 
that  the  species  must  l3e  very  common,  or  haphazard  digging  with  a spade  would 
not  have  produced  so  many  specimens,  but  the}"  are  not  at  all  gregarious  for  no 
sieveful  of  mud  yielded  more  than  one  specimen  and  generally  repeated  sie\'efuls 
at  any  spot  failed  to  produce  additional  specimens^  All  of  those  taken  were 
5-10  inches  below  the  surface  of  the  mud;  they  were  very  inactive  and  were 
easily  narcotized  with  Epsom  salts  and  killed  fully  extended  without  difficulty. 


Paracaudina  tetrapora 

Caudina  tetrapora  H.  L.  Clark,  1914.  Rec.  W.  A.  Mus.,  1,  p.  170. 

Paracaudina  tetrapora  H.  L.  Clark,  1935.  Ann  Mag.  N.  H.,  (10),  16,  p.  284. 

This  is  apparently  a common  holothurian  in  shallow  water  near  Fremantle, 
W.  A.,  but  I failed  to  secure  any  specimens  during  my  visits  to  the  region.  The 
Western  Australian  Museum  at  Perth,  however,  has  a considerable  number  of 
specimens  collected  at  Cottesloe  Beach,  where  they  were  washed  up  after  stormy 
weather.  There  are  9 of  these  specimens  before  me,  kindly  loaned  by  the  Museum. 
They  are  more  or  less  white  in  color,  the  larger  ones  especially,  and  range  in  size 
from  65  mm.  in  length  (of  which  the  tail  is  25  mm.)  by  12  mm.  in  diameter,  to 
190  mm.  in  length,  with  no  caudal  portion  evident,  by  30  mm.  in  diameter. 
Naturally  they  are  in  very  poor  condition,  much  contracted,  the  body  surface 
badly  rubbed,  and  usually  more  or  less  eviscerated.  But  enough  of  the  surface 
is  still  present  to  retain  the  spicules  here  and  there  so  there  is  no  doubt  as  to  the 
identity  of  the  specimens.  Evidently  tetrapora  grows  to  a much  larger  size  than 
any  other  member  of  the  genus. 

The  South  Australian  Aluseum  at  Adelaide  kindly  loaned  me  two  Para- 
caudinas  taken  near  the  Semaphore,  on  Le  Fevre’s  Peninsula,  S.  A.,  which  I hoped 
would  prove  to  be  australis.  To  my  great  surprise,  they  are  typical  examples  of 
tetrapora^  the  geographical  range  of  wliich  is  thus  suddenly  extended  from  the 
Abrolhos  Islands  and  Cottesloe  Beach,  W.  A.  to  St.  Vincent  Gulf,  S.  A.  One  of 
these  South  Australian  specimens  is  an  adult  70  inm.  long  by  25  in  diameter,  with 
most  of  the  caudal  region  lacking.  The  other  has  the  body  45  by  12  mm.  and  a 
slender  caudal  appendage  about  30  mm.  long  and  little  more  than  1.5  mm.  in 
diameter  distally.  The  larger  specimen  is  nearly  white,  the  smaller  is  pale  gray. 
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Vphelodactyla  delicata^  sp.  nov. 


Length  52  mm.;  diameter  al)out  10  mm.;  body  tapers  coiisideral)ly  to  tlie 
rear  end  but  there  is  no  definite  caudal  portion.  Tentacles  15,  near!}"  3 mm.  long, 
about  1.5  mm.  thick;  in  life  with  a minute  terminal  digit  on  each  side,  but  in  the 
more  or  less  contracted  preserved  material,  these  digits  ai*e  indistinct  and  often 
wanting,  so  that  the  tentacle  may  lie  quite  finger-like  or  more  often,  truncate. 
In  all  the  specimens  excejit  the  smallest,  the  slight Iv  contracted  tentacles  do  not 
form  a circle  as  usual  but  a straight  double  series,  ajipressed  over  the  mouth, 
seven  on  eacli  side  and  a single  one  at  one  end.  I have  never  noted  such  a disposi- 
tion of  the  tentacles  in  any  molpadiid  before.  Calcareous  ling  relatively  stout 


Fig.  59.  Apholodactyla  delieata.  Calcareous  particles,  x 425.  a.  Convex  plates,  b.  Small  fljit 
plates. 

and  moderately  high;  thei‘e  is  a sharp  anterior  projection  on  each  interradial  piece, 
associtited  with  a conspicuous  aiitero-postcrior  ridge  on  the  outer  surface;  radial 
pieces  with  two  anterior  points,  two  ritlges  and  two  short,  thick  jiGsterior  pro- 
jections. Body  wall  very  thin  and  delicate  with  widely  scattered  calcareous 
particles,  most  abundant  near  the  posterior  end.  These  particles  are  in  the  form 
of  delicate  perforated  ])lates  ranging  from  25  to  SO/x  in  diameter;  the  smaller  ones 
(fig.  59b)  are  flat  and  have  only  3 0 jierforations  ljut  the  fully  develojied  ones 
(fig.  59a)  are  .slightly  convex,  and  hav'e  4 central  holes,  surrounded  l)v  10  slightly 
smaller  ones;  all  of  tlie  perforations  have  coar.sely  dentate  margins.  Color  pale 
gray,  the  tentacles  yellowish  or  brownish. 

Holotjqjc,  M.  C.  Z.  no.  1075,  and  10  paratypes  fi*om  5-S  fins,  of  water,  in 
muddy  sand,  alioiit  fi\'e  miles  off  shore  between  C'ape  Jaubert  and  Wallal,  W.  A., 
Sept.  1929.  There  is  also  one  very  small  specimen  taken  off  Lagrange  Bay,  on  a 


* ilelicatus  = dolioate,  in  roferenop  to  the  texture  of  the  body  wall. 
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similar  bottom  at  the  same  depth,  in  June,  1932.  Its  15  minute  tentacles  form  a 
circle  about  the  moutli  and  not  an  appressed  series,  but  the  few  and  very  scattered 
calcareous  particles  show  it  to  belong  to  this  species. 

In  1912,  Sluiter  (Zool.  Jahrb.  Suppl.  15,  pp.  409-422)  published  a very 
careful  revision  of  the  genus  Aphelodact}4a  in  which  he  concluded  that  there  is 
but  a single  species  known,  molpadioides  (Semper),  altho  no  less  than  eight  names 
have  been  given  to  different  examples  of  it  from  various  localities  in  the  East 
Indian  region.  Dr.  Deichmann,  who  has  examined  Sluiter’s  material  in  Amster- 
dam, agrees  with  liis  conclusions.  Xeveitheless  the  present  species  seems  to  be 
quite  distinct,  owing  to  the  very  characteristic  perforated  plates;  the  calcareous 
ring  also  seems  to  be  different  from  that  of  the  East  Indian  sjDecies.  It  is  of  course 
possible  that  delieata  is  only  the  young  of  the  following  species,  but  that  is  only  an 
assumption  foi*  which  at  present  there  is  no  evidence.  If  specimens  of  intermedi- 
ate size  show  that  the  perforated  plates  of  delieata  are  a youthful  feature 
which  disappears  with  matiirit}^,  then  it  may  be  demonstrated  that  these  little 
Aphelodactylas  are  the  3^oung  of  leueoproeta.  Until  such  evidence  is  forthcoming, 
it  seems  best  to  treat  them  as  a distinct  species. 


Aphelodactvla  leucoprocta^  sp.  nov. 

Length  140  mm.;  diameter  about  40  mm.  near  middle  of  bod}^,  which  tapers 
slightl}^  to  the  blunt  posterior  end.  Tentacles  15,  strongly  contracted  and 
wrinkled,  so  that  the  presence  of  digits  cannot  be  determined,  but  in  life  the 
tentacles  were  several  millimeters  long,  truncate  and  slightlj^  notched  at  the  tip, 
with  a blunt,  rounded  digit  on  eacli  side;  these  digits  are  however  so  short,  it 
would  be  no  great  error  to  call  them  wanting.  Calcareous  ring  about  S mm.  high 
and  quite  stout;  the  anterior  projections  are  a millimeter  long,  while  the  posterior 
pair  on  the  radial  pieces  are  fully  twice  as  much.  Bod}^  wall  thick  and  muscular; 
in  Hfe,  veiy  smootli  and  sliny.  Cloacal  papillae  present  in  clusters  of  7-9  in  each 
radius,  the  median  terminal  one  largest.  Calcareous  particles  present  posteriori}', 
but  not  abundant,  of  three  sorts;  a \'eiy  few  relative^  large  doughnut-shaped 
bodies  (fig.  60a),  similar  particles  being  found  in  A.  molpadioides]  short,  irregu- 
larl}'  branched  particles,  with  wide,  blunt  brandies  (hg.  GOb)  not  nearl}'  as  long 
or  narrow  as  in  the  similar  particles  of  molpadioides]  small  oval  plates,  about 
40x30^  with  3 or  4 perforations  (fig.  GOc),  quite  unlike  aiything  found  in 


^ Xti’KOs  = U'hite  + TrpuJ/vTos  = a tins,  in  reference  to  the  conspicuous  white  periproctal  region. 
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molpadioides.  No  plates,  either  perforated  or  not,  with  sharp  projections,  such  as 
Sluiter  figures  as  occurring  in  some  specimens  of  molpadioides^  have  been  found 
in  the  Australian  material.  Color  in  life  dull  purplish-lirown  or  deep  purple,  the 
oral  disk  somewhat  lighter;  the  lining  of  the  cloaca  and  more  or  less  of  the  body 
surface  adjoining  it,  consjiicuously  white;  the  purple  pigment  seems  to  be  located 
in  the  slimy  epidermis,  which  rubs  off  very  easily,  leaving  gray  patches.  In  the 
preserved  material,  the  two  paratypes  still  show  much  of  the  dark  epidermis,  but 
the  holotype,  which  was  not  so  dark  in  life,  is  now  a light  brown,  becoming  even 
lighter,  almost  a dirt}^  white,  on  the  ventral  sui’face;  the  cloaca!  lining  and  margin 
are  distinctly  white. 


r 

Fig.  60.  Aphclodactyla  leucoprocta.  Calcareous  particles,  x 425.  a.  Doughuiit-shaped  bodies, 
b.  Branched  particles,  c.  Small  oval  plates. 


Holotype,  M.  C.  Z.  no.  1679,  and  2 paratypes  from  widely  separated  local- 
ities near  Broome,  W.  A.  The  holotype  was  dug  out  of  the  sandy  mud  near  the 
jetty,  when  digging  for  Paracaudinas  July  2,  1932;  it  was  about  150  mm.  long 
and  50  mm.  in  diameter.  One  of  the  paratypes,  about  100  mm.  long  when  living, 
was  found,  projecting  from  the  sandy  bottom,  more  or  less  covered  with  sponges 
and  algae,  at  low  water  mark,  on  the  south  side  of  False  Cape  Bossut,  Sept.  9, 
1929.  The  other  paratype,  which  measured  125  by  40  mm.,  was  dredged  June 
11,  1932,  northeast  of  Cape  Vilaret,  in  7 or  8 fms.  of  water  on  a bottom  of  sandy 
mud;  several  hundred  heart-urchins  (Bre^mia)  came  up  in  the  dredge  with  it. 

In  view  of  the  remarkable  diversity  shown  by  the  fifty  specimens  of  A. 
molpadioides  examined  by  Sluiter,  I have  hesitated  to  recognize  these  specimens 
from  northwestern  Australia  as  a distinct  species,  but  they  agree  so  well  with 
each  other  and  show  such  constant  differences  from  any  of  Sluiter’s  specimens 
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that  I believe  it  is  best  to  do  so.  In  life,  they  are  the  slimiest  and  most  completely 
inert  holothurians  I have  e^^er  handled.  They  are  very  responsive  to  the  action 
of  Epsom  salts  and  relaxed  readily,  so  that  it  was  eas}’’  to  kill  them  fully  extended, 
tho  the  tentacles  contracted  considerably. 


SYNAPTIDAE 
Chondrocloea  recta 
Plate  15,  figs.  5 and  6 
Synapta  recta  Semper,  ISGS.  Holothurien,  p.  14. 

Chondrocloea  recta  Ostergren,  1S9S.  Ofv.  K.  Vet.-Akad.  Forh.,  66,  p.  114. 

This  is  the  common  synai)tid  of  the  northern  coast  of  Australia,  occurring  in 
Torres  Strait  and  at  Darwin  and  Broome.  In  my  experience,  it  is  usually  associ- 
ated with  sponges,  and  dozens  of  specimens  may  be  taken  from  a single  large 
sponge.  It  sometimes  occurs  under  stones  near  low  water  mark  but  it  is  much 
more  abundant  in  5-10  fathoms  of  water.  The  diversity  of  color  is  so  great  as  to 
bewilder  one  who  seeks  to  assort  liis  material  on  that  basis,  ^ly  field  notes  made 
at  Darwin  show  five  supposed  ‘^species”  of  s^maptids  taken,  as  follows: 

No.  5.  ^‘Light  dull  brownish -yellow  mottled  with  light  purplish-brown;  tentacles 
dull  purplish,  much  darker  than  l^ody.” 

No.  0.  “Uniform  dull  translucent  purple,  tentacles,  at  least  terminal  portion, 
much  darker.” 

No.  12.  “Notable  for  white  color  with  5 longitudinal  stripes  (dull  purple,  brown 
or  deep  reddish).  Tentacles  pure  white.” 

No.  13.  “Bright  red  orange  or  vermilion.” 

No.  14.  “Clear  translucent  white,  with  only  a few  spots  of  purplish  here  and 
there  anterior!}^,  especiallj^  on  tentacles.” 

The  preserved  material  still  shows  much  diversity  of  color,  but  examination 
of  tentacles,  calcareous  ring  and  calcareous  particles  shows  a uniformity  which 
compels  me  to  call  them  all  the  same  species.  Apparently  the  diversity  of  colora- 
tion depends  on  the  extent  to  which  the  miliary  granules  and  the  pigments  are 
developed.  Furthermore  the  pigment  may  be  either  violet  (becoming  brown  or 
very  deep  purple)  or  light  red  (becoming  orange  or  deep  carmine).  The  pattern 
of  coloration  is  often,  but  by  no  means  alwa^^s,  longitudinal.  The  field  notes 
made  in  Broome,  in  1929,  indicate  three  “species”  but  on  August  15,  a very  large 
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number  of  specimens  were  collected  from  sponges  brought  up  by  a diver,  and  I 
became  very  doubtful  about  the  validity  of  my  supposed  ^^species/’  In  1932  I 
was  again  misled  by  color  and  size  diversity  and  indicated  no  fewer  than  four 
^'species^^  in  my  notes.  This  material  from  Broome  has  strengthened  ni}^  con- 
viction, veiy  uiiwillingl}^  that  all  the  specimens  under  discussion  must  be  referred 
to  recta  and  that  it  is  futile  to  try  to  distinguish  the  color  forms  b}"  names.  T^^pes 
of  coloration,  whether  mottled,  banded,  striped,  spotted  or  unicolor  may  furnish 
a better  character  than  the  actual  colors  themselves.  Heding  in  his  valuable 
paper  on  the  Synaptidae  (1028)  holds  that  in  the  material  of  Synaptula  (includ- 
ing Chondrocloea)  which  he  studied,  ^4he  larger  part  of  the  specimens  have  a 
rather  characteristic  colour  and  even  the  irregularly  mottled  species  as  rec/a, 
striataj  psai'a  and  denticulata  ma^^  be  separated  by  the  coloration.’’  Since  I have 
been  led  to  the  conclusion  that  color  is  an  unreliable  character  in  itself  and  must 
be  used  with  great  caution  in  distinguishing  species,  it  is  not  strange  that  I find 
Heding’s  treatment  of  the  genus  unsatisfactory  and  his  key  unusable.  I do  agree 
with  him,  howev'er,  in  thinking  it  would  be  better  to  separate  the  single  West 
Indian  form,  hydrijormis,  from  the  Indo-Pacific  species,  from  which  it  is  quite 
obviously  different;  and  this  necessitates  using  Ostergren’s  name  Chondrocloea 
for  the  latter  group,  since  Synaptula  was  proposed  by  Orsted  for  the  West  Indian 
species  alone.  As  Heding  has  pointed  out,  the  type  of  Chondrocloea  is  Synapta 
indivisa  Semper,  which  is  a ^^ery  dubious  form.  I have  no  doubt  it  is  simply  the 
3"oung  of  rectaj  and  hence  recta  would  be  the  genotype  of  Chondrocloea.  This 
would  be  satisfactory  but  as  long  as  indivisa  is  maintained  as  a distinct  species, 
it  must  be  called  the  genotype. 

Besides  its  diversity  in  color,  my  Australian  material  is  of  interest  because 
of  its  range  in  size.  As  preserved  the  smallest  specimen  is  only  15  mm.  long,  the 
largest  is  350;  in  life,  the  larger  specimens  were  naturally  some  ten  per  cent 
longer  (or  more),  the  smaller  ones  probably  at  least  twenty  per  cent.  .Vll  of  the 
specimens  examined  have  13  tentacles,  and  agree  in  the  essential  anatomical 
characters  and  in  the  calcareous  particles.  The  veiy  moderate  diversity  in  the 
anchors  and  plates  is  notable,  but  there  is  considerable  diversit}^  in  the  eye-spots, 
which  are  often  distinct  but  often  are  faint  and  sometimes  very  hard  to  make  out 
at  all. 

There  are  14  specimens  from  Darwin,  all  dredged  near  the  Shell  Islands,  and 
153  specimens  from  Broome  and  southwestward  to  False  Cape  Bossut. 
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Chondrocloea  macra^  sp.  nov. 

Length,  in  life  about  425  mm.  with  a diameter  of  10  min.;  preserved,  the 
single  specimen  is  400  mm.  long.  Tentacle.s,  15,  about  12  mm.  long,  with  some 
25  pairs  of  relativel}"  short  digits,  which  are  not  connected  b}^  a web  except  per- 
haps at  the  very  base.  Eye-spots  on  the  oral  disk  small  but  very  distinct.  Cal- 
careous ring  noticeabl}^  reduced  and  completely  imbedded  in  the  conspicuous, 
wide,  white  cartilaginous  ring.  Polian  vessels  at  least  S (probably  10),  long  and 
slender.  ]\Iadreporic  canal  single,  small,  imbedded  in  dorsal  mesentery.  Gonads 
numerous  but  not  long  or  extensively  branched.  Ciliated  funnels  not  peculiar, 
low,  short  and  wide,  veiy  numerous.  Calcareous  particles  like  those  of  recta  but 
the  anchors  and  plates  are  distinctl}"  larger  than  in  that  species;  this  difference 
cannot  be  given  any  weight,  however,  as  it  is  undoubtedly  due  to  the  large  size 
of  the  specimen  under  consideration.  Color  in  alcohol  mottled  olive-green  and 
light  buff,  with  a narrow,  dark  brownish  longitudinal  line  in  each  radius;  massed 
miliary  granules  here  and  there  form  minute,  whitish  spots.  Aly  field  notes  say 
of  this  synaptid:  Variegated  light  and  dark  shades  of  bright  greenish-brown, 

flecked  with  numerous  spots  of  dirty  cream-color,  one  suidace  (upper?)  much 
more  uniform  than  the  other.’’ 

Holotype  and  only  specimen,  M.  C.  Z.  No.  1GS9,  from  Allaru  Island,  (’oburg 
Peninsula,  Northern  Territory,  on  eel-grass  bottom  in  about  two  feet  of  water,  at 
low  tide. 

In  appearance  and  habitat  this  synaptid  was  so  much  like  Symipta  macidata 
I thought  it  might  be  a small  example  of  that  species,  but  the  calcareous  particles 
are  unquestionable  e\ddencc  that  it  is  a Chondrocloea.  At  fii‘st  I considered  it 
an  unusually  large  and  peculiar  specimen  of  recta ^ but  I am  now  satisfied  that 
it  is  really  distinct  from  that  species,  the  large  size,  the  fifteen  tentacles,  the 
greatly  developed  cartilaginous  ilng,  and  the  t^q^e  of  coloration  serving  to  dis- 
tinguish it  readil}"  from  all  the  hundreds  of  specimens  of  that  species  which  I 
have  seen.  It  is  true  that  except  for  the  number  of  tentacles,  half  gi’own  and 
young  specimens  might  be  difficult  to  distinguish  in  the  Museum,  but  I believe, 
in  life,  the  appearance  and  habitat  would  serve  the  purpose.  The  other  species 
of  Chondrocloea  having  15  tentacles,  are  nigra^  reciprocans  and  rosea,  Heding 
holds  that  nigra  is  not  a Chondrocloea  — at  any  rate,  its  miliaiy  granules  are 
distinctive;  rosea  has  a poorly  developed  cartilaginous  ring  and  apparently  a 
distinctive  coloration;  reciprocans  is  a small,  dark-colored  species  from  the  Red 
Sea,  to  which  it  would  seem  al)surd  to  refer  this  Allaru  Island  synaptid. 

1 fjLaKpos  = lonQf  in  reference  to  its  very  considerable  size  as  compared  with  recta. 
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In  my  paper  on  the  Synaptinae  of  the  M.  C.  Z.  (1924,  Bull.  M.  C.  Z.,  65, 
no.  13,  p.  47G)  I refer  to  a speeimen  from  the  Caroline  Islands,  whieh  I eon- 
sidered  a very  large  example  of  7'ecta  altho  it  had  14tentaeles.  Re-examination  of 
that  speeimen  makes  me  believe  it  originally  had  15  tentaeles;  the  eartilaginous 
ring  is  very  eonspicuous,  while  the  size  and  eoloration  (which  is,  however,  ob- 
viously faded)  are  unlike  any  undoubted  recta  I have  seen.  I think,  therefore, 
that  this  individual  is  best  considered  as  another  example  of  macra, 

Leptosynapta  dolabrifera 

Synapia  dotabrifcra  Stimpsox,  1S55.  Proc.  Acad.  Xat.  Sci.,  7,  p.  386. 

Leptosynapta  dotabrifcra  H.  L.  Cu\rk,  1008.  Apod.  Hoi.,  pp.  23,  89.  Heding,  1928,  Vid.  Med., 

86,  pp.  221-224. 

This  is  the  eharaeteristic  synaptid  of  the  southern  eoast  of  Australia  and  the 
present  colleetions  show  that  it  extends  to  Lord  Howe  Island  on  the  east  and  up 
the  western  eoast  of  the  eontinent,  at  least  to  Port  Hedland  and  possibly  to  La 
Grange  Bay.  In  Roebuek  Ba}",  the  following  elosely  allied  species  (dyscrita) 
seems  to  replaee  it.  In  Torres  Strait,  a species,  latipatina,  based  on  a single  head- 
less speeimen,  represents  it.  So  far  as  I know,  no  Leptosynapta  has  yet  been 
taken  on  the  Queensland  eoast.  In  habitat  and  general  appearanee  in  life, 
dolabrifera  is  veiy  similar  to  the  eommon  Leptosynapta  of  European  and  Am- 
eriean  shores,  inhaerens  (and  tenuisy  if  one  eonsiders  the  Ameriean  form  worthy 
of  a separate  name).  All  the  specimens  I have  taken  have  been  found  in  sand 
under  roek  fragments  at  or  near  low  water  mark.  The  largest  individuals  I have 
eollected  were  less  than  100  mm.  long,  even  when  extended,  but  Mortensen  took 
much  larger  ones  on  a rocky  shore  in  Port  Jackson  (Heding's  irregularis).  The 
color  in  life  is  normally  white  or  cream  color,  sometimes  quite  yellowish;  some 
Leptosynaptas  in  my  collection  were  distinctly  pink  or  reddish  when  taken  and 
were  considered  a different  species,  but  I cannot  now  so  regard  them.  Preserved 
specimens  arc  white  or  yellow,  or  occasionally  grayish  or  even  brown. 

Heding  (1928)  reporting  on  Dr.  Alortensen’s  collection  of  synaptids  records 
four  species  of  Leptosynapta  from  Port  Jackson,  New  South  Wales,  and  a fifth 
from  Long  Reef,  which  lies  just  north  of  North  Head,  Port  Jackson.  As  my  col- 
lection includes  five  specimens  from  Long  Reef,  six  from  Port  Jackson  and  six 
from  other  points  on  the  coast  of  New  South  Wales,  I supposed  I should  find  them 
to  represent  several  of  Heding’s  species.  To  my  surprise,  I am  obliged  to  call 
them  all  dolabrifera  and  the  situation  became  more  and  more  perplexing  as  I 
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examined  my  material  from  Lord  Howe  Island,  from  Tasmania,  from  South 
Australia,  from  half  a dozen  places  on  the  coast  of  southern  Western  Australia, 
and  finally  from  Port  Hedland  on  the  northwest  coast.  I do  not  mean  to  assert 
that  all  these  dozens  of  specimens  are  exactly  alike  — by  no  means.  They  differ 
greatly  in  size,  color,  form,  number  of  digits  on  the  tentacles,  calcareous  ring 
and  in  the  anchors,  plates  and  rods.  But  I eannot  find  any  correlation  between 
these  differences;  many  are  certainly  associated  with  age  or  size,  others  are  merely 
individual  diversity,  and  none,  so  far  as  I can  see,  are  connected  with  locality. 
I cannot  avoid  the  feeling  that  Heding’s  species  are  not  real  but  are  the  result  of 
giving  undue  weight  to  individual  diversit3^  This  feeling  is  confirmed  as  one 
studies  his  key  to  the  species  of  Leptosynapta  and  his  figures  of  the  calcareous 
particles  and  the  calcareous  ring.  I suppose  there  is  no  a priori  reason  why  there 
may  not  be  four  or  more  species  of  Leptosynapta  found  in  Port  Jackson  but  in 
m}"  judgment,  Heding's  reducta  is  based  on  specimens  of  dolabrifera  not  yet  full- 
grown,  variopatina  and  jacksoni  are  quite  inseparable  from  dolabrifera^  and 
irregularis  is  based  on  fully  grown  and  more  or  less  senescent  individuals  of  the 
same  species.  The}^  were  taken  at  the  same  time  and  place  as  typical  dolabrifera. 

The  material  in  my  collection  is,  as  already  stated,  quite  as  varied  as  Hed- 
ing’s but  I am  unable  to  segregate  it  into  definable  groups.  None  of  the  specimens 
is  nearly  as  large  as  the  specimens  which  Heding  calls  irregularis;  my  largest  are 
not  more  than  So  mm.  but  they  are  S mm.  in  diameter  and  lack  the  anterior  end 
and  hence  were  probably  well  over  100  mm.  in  life.  They  were  taken  by  Professor 
T.  T.  Fl}mn  in  Ralphs  Bay,  Tasmania,  in  25  fms.  of  water.  Some  others  deserve 
a word  of  comment.  Those  from  Lord  Howe  Island,  where  they  are  fairly  com- 
mon but  not  abundant,  are  all  small,  not  often  over  50  mm.  long  and  in  life  were 
translucent  white,  now  and  then  yellowish,  hut  never  pink  or  reddish.  A speci- 
men of  average  size  taken  at  Shell  Harbor,  X.  S.  W.,  May  4,  1932,  was  pure  white 
and  has  14  tentacles.  A specimen  collected  at  Port  Willunga,  S.  A.,  Nov.  2,  1929, 
was  listed  in  my  field  notes  as  a ‘fi-ed  s^maptid”  in  contrast  to  three  white  ones, 
and  I had  no  doubt  at  the  time  that  it  was  a different  species.  But  the  calcareous 
particles  are  not  peculiar  and  as  it  lacks  the  tentacles  and  is  badly  contracted, 
it  is  impossible  to  identify  it  satisfactorily;  it  is  now  45  mm.  long  by  5 mm.  in 
diameter  and  is  dull  purplish  in  color,  with  one  surface  (the  lower?)  much  lighter 
than  the  other.  At  Bunkers  Ba}%  W.  A.,  Prof.  E.  W.  Bennett  collected  four 
synaptids,  three  of  which  are  ordinary  dolabrifera  but  one  is  distinctly  pink  and 
was  supposed,  when  collected,  to  be  a different  species  from  the  others.  The 
calcareous  particles,  however,  arc  not  peculiar.  These  reddish  synaptids  of  the 
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soutliern  coast  of  the  continent  deserve  further  study,  for  their  occurrence  with, 
and  resemblance  to,  dolabrifera  remind  one  of  the  occurrence  together  of  roseola 
and  inhaerens  (or  tenuis^  if  you  please)  on  the  eastern  coast  of  the  United  States. 
At  Koltnest  Island,  W.  A.,  a small  and  slender  Leptosynapta  is  common  hut  the 
largest  taken  was  only  about  60  mm.  long;  I cannot  distinguish  them  from  those 
taken  at  Lord  Howe  Island.  Four  specimens  in  the  Museum  at  Perth,  supposed 
to  be  from  AVestern  Australia,  but  with  no  definite  localit}^,  are  notable  for  the 
very  small  miliary  granules  or  rods  in  the  body  wall.  It  is  possible  that  these 
may  prove  to  l)e  a distinct  local  form,  but  more  likely  they  will  be  found  to  in- 
tergrade with  typical  dolabrifera.  Tlie  four  specimens  which  I collected  at  Port 
Iledland  July  G,  1932,  are  small  but  in  excellent  condition  and  I can  find  no 
reason  for  calling  them  anything  but  dolabrifera.  Their  habitat  and  appearance 
in  life  was  exactly  similar  to  that  of  the  Leptos^maptas  at  Lord  Howe  Island. 
Finally,  a small  s^maptid  found  under  a stone  at  False  Cape  Bossut  September 
11,  1929,  proves  to  be  a Lepto.s^mapta  like  dolabrifera  Init  it  lacks  the  anterior 
end;  the  calcareous  particles  are  not  typical  l)ut  are  so  much  like  those  of  the 
common  Australian  species  that  it  would  be  foolish  to  base  a new  name  on  them. 

The  collection  at  hand  contains  143  specimens,  wliich  I consider  should  be 
called  dolabrifera^  at  least  for  the  present;  as  already  stated,  certain  individuals 
are  dubious. 

Lord  Howe  Island:  Reef-flat  near  Alt.  Lidgbird,  25  sj)ecimens. 

Neds  Beach,  25. 

New  South  Wales:  Collaroy,  Long  Reef,  5. 

Port  Jackson,  Bottle  and  (Jlass  Rocks,  6. 

Port  Hacking,  Gunnamatta  Bay,  5. 

Shell  Harbor,  L 
Tasmania:  Ralphs  Bay,  S. 

Hobart,  1. 

►South  Australia:  Port  Willimga,  4. 

Western  Australia:  Bunker’s  Bay,  4. 

Bunbury,  4. 

Point  Peron,  3. 

Rockingham,  1. 

Rottnest  Island,  42. 

Port  Hedland,  4. 

Locality  unknown,  4. 

False  Cape  Bossut,  1. 


CLAHK:  AUSTRALIAN  ECHINODERMS 


551 


LePTOSYNAPTA  DYSCRITA^  Sp.  HOV. 

Length  57  mm.,  with  a diameter  of  about  3 mm.  Tentacles  12,  with  about 
6 pairs  of  pinnules  developed  and  2 or  3 more  indicated;  on  the  inner  surface  of 
each  tentacle  is  a group  of  3-12  sensory  cups.  Calcareous  ring  not  peculiar,  the 
radial  pieces  perforated  for  the  passage  of  the  nerves.  Internal  anatom}"  as 
in  dolabrifera.  Anchors  and  plates  as  in  dolabrifera  but  the  small  particles  of  the 
longitudinal  muscles  and  tentacles  fairly  distinctive.  In  the  muscles,  these  are 
stout  bodies  (fig.  61a)  sometimes  a little  curved  but  usually  short  and  straight, 
with  thick,  rounded  ends;  often  they  are  oval,  ellipsoidal  or  nearly  spherical; 
the}^  are  never  branched  nor  do  they  show  projections  of  an}"  land;  the  length  is 
very  rarely  as  much  as  35 ju  and  is  commonly  about  25,  while  the  width  ranges 
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Fig.  61.  Leptosynapta  dyscrita.  Calcareous  particles,  .x  425.  a.  From  longitudinal  muscles, 
b.  From  stalks  of  tentacles,  c.  From  digits. 


from  20-90  per  cent  of  the  length.  In  the  stalks  of  the  tentacles  are  similar 
particles  (fig.  61b)  but  they  are  smaller  and  somewhat  more  slender.  In  the 
digits,  they  appear  as  slender  curved  rods  (fig.  61c)  enlarged  and  notched  at  each 
end.  Color  in  life  translucent  white,  but  in  alcohol  dull  and  opaque;  tentacles 
pure  white. 

Holotype,  M.  C.  Z.  No.  1717,  from  Broome,  Roebuck  Bay,  Western  Aus- 
tralia, in  sandy  mud,  exposed  at  very  low  tides. 

Besides  the  holotype,  which  is  the  largest  specimen  taken,  there  are  13 
paratypes,  all  from  the  teeming  bottom  of  the  haiLor  at  Broome.  They  were  col- 
lected at  low  tide  by  sifting  the  sandy  mud  in  a sieve,  and  were  found  in  company 
with  Protankyra,  Paraeaudina  and  several  species  of  ophiurans.  The  appearance 
in  life  is  like  that  of  small  specimens  of  dolabrifera  and  they  are  undoubtedly  a 

1 5r(7K'ptros  = hard  to  determine,  doubtful,  in  reference  to  its  close  relationship  to  dolabifcra. 
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local  form  of  that  species,  apparently'  sufficiently  differentiated  to  warrant  giving 
them  a name  of  their  own,  in  view  of  their  geographical  isolation. 


Protankyra  verrilli 
Plate  15,  fig.  4 

Synapta  verrilli  Theel,  1886.  “Challenger’'  Holothurians,  p.  12. 

Protankyra  verrilli  Ostergrex,  1898.  Ofv.  K.  Vet.-Akad.  Forh.,  56,  p.  117. 

Tliis  species  was  originally  discovered  by  the  ‘^Challenger”  in  shallow  water, 
in  Torres  Strait,  and  so  far  as  I know  has  not  l)cen  taken  since.  It  is  not  repre- 
sented in  Dr.  AlortenseiFs  large  collection  of  synaptids,  which  contained  nine 
species  of  Protankyra  (Heding,  192S).  Ifut  at  liroome  and  along  tlie  coast  to 
tlie  southwest  at  least  as  far  as  Eighty  Mile  Lfeach,  a Protankyra  is  common, 
which  seems  to  me  identical  with  the  Torres  Strait  form.  Alost  of  these  speci- 
mens were  dug  from  the  firm  mud-santl  bottom  of  Roebuck  Bay,  near  the  jetty  at 
Broome,  at  low  tide.  The  color  in  life  is  milk  white  with  widely  scattered  spots  of 
deep  crimson,  especially  at  the  anterior  end;  the  number  of  these  spots  differed 
much  in  different  individuals.  The  largest  specimens  were  100-  150  mm.  long 
and  S-10  mm.  in  diameter,  but  most  of  those  taken  were  much  smaller.  A young 
specimen  dredged  off  Eighty  Mile  Ifcach  in  three  fathoms  on  a muddy  bottom 
was  colorless  and  almost  transparent  in  life. 

Theel  had  but  two  specimens  on  which  to  base  his  description  of  verrilli,  and 
tlie  larger  was  only  23  mm.  long.  Obviously  these  were  very  young  individuals, 
the  small  size  and  incomplete  nature  of  the  anchor-plates,  as  shown  by  ThecFs 
figure,  confirming  this  opinion.  In  the  smallest  specimens  examined  by  me  (less 
than  25  mm.  long)  the  plates  are,  as  a rule,  complete  and  show  more  perfora- 
tions than  in  Theel’s  figure.  In  my  largest  specimens  the  plates  are  375yu  long 
and  have  scores  of  dentate  perforations.  Comparison  of  small  and  large  speci- 
mens has  convinced  me  that  all  belong  to  one  species  and  are  identical  with  the 
‘‘Challenger”  material.  There  are  57  specimens  before  me  which  I refer  to 
verrilli,  of  which  41  are  from  the  harbor  at  Broome,  15  from  off  False  Cape 
Bossut,  in  3 fins.,  on  sandy  mud,  and  one  very  young  individual  is  from  off  the 
northern  end  of  Eighty  Mile  Beach,  in  5 fms.  on  a muddy  bottom. 
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Protankyra  bisperforata^  sp.  nov. 

Length  130  mm.,  diameter  5'6  mm.  Tentacles  12  (in  the  holotype  there  are 
13),  each  with  two  pairs  of  long  slender  digits  at  tlie  tip  and  a number  of  sensory- 
cups  on  each  side  of  the  inner  surface  near  base  of  stalk.  Calcareous  ring  rather 
stout  but  low,  with  the  posterior  margin  of  all  the  segments  slightly  concave. 
Polian  vessels  3,  long  and  slender.  Calcareous  particles  numerous  and  distinc- 
tive; anchors  in  anterior  part  of  body  (fig.  62a),  small  (125-130)u)  with  stout  arms 
but  little  curved  and  with  only  2 or  3 teeth  on  outer  edge  near  tip;  the}^  are  ac- 
companied b}"  plates  (fig.  ()2b)  of  nearly  the  same  length  whose  width  is  about 
two-thirds  as  much;  these  plates  have  two  large  perforations  lying  side  by  side, 
somewhat  nearer  the  anterior  than  the  posterior  end;  in  front  of  this  pair  are  half 
a dozen  or  more  nearly  eireular  holes,  and  ])osterior  to  them  are  S-10,  large,  and 
20-30  or  more  small  holes:  the  margins  of  all  the  perforations  are  perfectly 
smooth.  In  posterior  portion  of  body,  particularly  near  the  end,  the  anchors 
and  plates  are  much  larger  and  very  different  in  form;  anchors  (fig.  62c)  up  to 
300ju  in  length  with  plates  (fig.  62d)  about  180-190 ju  long,  and  100  wide;  arms  of 
anchors  strongly  curved,  about  one-fourth  the  length  of  shaft,  with  6-8  well  de- 
veloped teeth  on  the  outer  margin  of  each;  in  fully  developed  anchors  there  are 
similar  teeth  on  or  near  the  vertex  of  the  anchor,  a veiy  unusual  feature.  Resides 
anchors  and  plates  the  body  wall  contains  more  or  less  numerous  but  well 
scattered,  small  perforated  plates  with  irregular  margins  (fig.  62e)  30-50^  in 
diameter;  the  larger  of  these  plates  ma}"  have  slight  elevations  or  knobs  here  and 
there  on  the  surface  but  the  majority  are  quite  smooth;  the  number  of  perfora- 
tions ranges  from  2 to  14.  In  the  longitudinal  muscles,  and  in  the  skin  over  them, 
are  numerous  perfectly  smooth  granules  (fig.  62f)  about  20^  long  or  less.  Color  in 
life,  translucent  flesh  pink;  on  being  placed  in  alcohol,  they  become  quite  red  and 
opaque,  but  the  red  fades  and  the  preserved  specimens  are  dingy  whitish  or  pale 
brown. 

Holotype,  AI.  C.  Z.,  No.  1719,  from  the  jetty  flat  at  Broome,  Western  Aus- 
tralia, low  water  mark. 

Besides  the  holotype,  which  is  the  largest  specimen  taken  there  are  20  para- 
t}^pcs  of  diverse  sizes,  the  smallest  about  40  mm.  x 3.  Alost  of  the  specimens 
are  more  or  less  fragmentary,  as  the  animals,  especially  the  larger  ones,  have  a 

i bisperforatus  — twice  perforated,  in  reference  to  the  conspicuous  pair  of  large  perforations  in  the 
anchor-plates. 


554 


MEMOIU:  MUSEUM  OF  COMPARATIVE  ZOOLOGY 


tenclenoy  to  constrict  off  the  posterior  part  of  the  body  either  in  the  sieve  when 
collected  or  subsequently  when  being  preserved.  All  the  paratyjies  have  12 
tentacles,  so  that  the  additional  tentacle  of  the  holotype  is  exceptional.  On  the 


Fig.  C)2.  Protankyra  bisperforata.  Calcareous  particles,  x 425.  a.  Small  anterior  anehor.  b.  Small 
anterior  plates,  c.  Large  posterior  anchor.  cl.  Large  posterior  j>late,  e.  Small  perforated  plates, 
f.  Smooth  granules. 


other  hand,  the  holotype  is  the  only  adult  specimen  which  is  undoubtedly  com- 
plete, a most  important  point  where  the  difference  between  the  anchors  and 
plates  of  the  two  ends  of  the  animal  is  as  great  as  in  this  species. 

There  is  some  diversity  in  the  number  of  ealcai'eous  jiarticles  in  different 
individuals  and  in  different  parts  of  the  same  specimen.  As  a rule  the  particles  of 


CLAKK:  AUSTRALIAN  ECHINODERMS 


555 


all  kinds  are  more  abundant  in  larger  specimens,  and  at  the  anterior  end.  The 
large  anchors  and  plates  occur  only  near  the  posterior  end  of  the  animal  and  hence 
are  wanting  in  many  fragmentary  specimens.  Only  the  largest  and  most  fully 
developed  anchors  have  teeth  on  the  vertex. 

It  is  a curious  fact  that  the  anchor-plates  of  this  Australian  Protank3U'a  are 
surprising!}^  like  those  of  P.  duodaciyla^  from  deep  water  (1000-1777  m.)  off  the 
coast  of  western  North  America  and  the  Aleutian  Islands;  in  other  particulars, 
however,  the  two  species  are  quite  unlike.  The  accessory  particles  of  hisperjoraia 
are  similar  to  those  found  near  the  anterior  end  of  the  bod>^  in  P.  pseudo-digiiaia 
but  the  anchor-plates  are  utterly  unlike  those  of  that  species.  Probabl}^  the 
nearest  relation  of  hisperjoraia  is  the  New  Zealand  species  uncinata  (Hutton) 
which  it  resembles  in  man}"  ways,  but  the  anchors  and  anchor-plates  are  obviously 
different.  No  asymmetrical  anchors  have  been  seen  in  the  Australian  species. 
On  the  whole  this  synaptid  from  Broome,  which  occurs  with  P.  verrilli  but  is 
much  smaller  and  quite  different  in  appearance,  is  a very  well  characterized  new 
species. 


Chiridota  gigas 

Dendv  and  Hindle,  1907.  Jour.  Linn.  Soc.:  ZooL,  30,  p.  110,  (as  “Chirodota”). 

Among  tlie  echinoderms  so  generously  given  me  l)y  Professor  T.  T.  Flynn 
at  Hobart,  in  1929,  I find  three  Chiridotas  which  are  evidently  representatives  of 
this  New  Zealand  species.  The  largest  now  measures  about  100  mm.  long  by  8 
mm.  thick,  a second  is  only  a trifle  less,  but  the  third  is  considerably  smaller. 
The  color  of  the  large  specimens  is  now  dull  purplish-brown,  but  the  little  one  is 
very  much  darker.  There  is  no  trace  of  red  in  any  one  of  the  three  to  indicate 
the  scarlet  color  which  characterizes  the  li\  ing  animal.  These  Tasmanian  speci- 
mens were  taken  at  Wyngard,  on  the  northeast  coast  of  the  island,  in  1927. 
Joshua  (1914,  Proc.  iloy.  Soc.  Victoria,  27,  p.  7)  gives  an  excellent  account  of  this 
species  as  it  occurs  at  Torcpiay,  AVilson’s  Promontory,  A^^ictoria. 

Chiridota  rigida 

vSemper,  1S6S.  Holotlmrien,  p.  IS  (as  ‘T’hirodota”)- 

At  Lord  Howe  Island,  a small  Chiridota  is  fairly  common,  which  I cannot 
distinguish  from  Semper’s  widely  distributed  species.  The  largest  specimens 
were  scarcely  50  mm.  long  in  life  and  now  measure  38  x 4 mm.  AAlien  living  they 
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were  very  bright  red  with  white  tentacles  and  numerous  white  wheel-papillae. 
In  alcohol,  the  red  color  leaches  out  almost  completel}^  (at  first,  quite  rapidly) 
so  that  the  preserved  specimens  are  a dingy  reddish  white,  but  some  individuals 
retain  more  of  the  reddish  tinge  than  do  others.  These  little  synaptids  live  in  the 
sand  under  rock  fragments  near  low  water  mark.  We  found  them  both  at  Neds 
Beach  and  on  the  reef-fiat  near  Mr.  Lidgbird,  securing  40  specimens  altogether. 


Length  of  fragment  47  mm.;  diameter  near  larger  end,  13  mm.  Anterior  end 
with  tentacles,  calcareous  ring,  etc.,  wanting.  Wheels  present  in  a very  few  large 
papillae,  occurring  in  two  interradii.  Body  wall  with  numerous  well  scattered 
bracket-shaped  bodies  (fig.  63)  having  the  ends  thickened,  usuall}"  a bit  enlarged, 
and  very  rarely  notched  as  though  to  become  bifurcate;  these  brackets  are  30-40^ 
in  length.  Color  of  fragment  yellowish-white  to  pale  brown;  longitudinal  muscles 
brown. 


Holotype  and  only  specimen,  Australian  Museum,  No.  J59S5  from  off  Sow 
and  Pigs  Reef,  Port  Jackson,  New  South  Wales,  in  6 fms. 

This  Chiridota  is  quite  unlike  any  of  the  other  Australasian  species,  in  the 
character  of  the  calcareous  particles  in  the  skin.  It  recalls  Miiller\s  species 
violaeea  from  Mozambique  but  in  that  species  the  brackets  are  said  to  be  like 
those  figured  by  ^^alentine  from  Echinus,  which  have  pointed  tips,  and  the  wheel 
papillae  are  said  to  occur  in  all  the  interradii;  moreover  the  color  of  violaeea  is 
presumably  quite  different  from  the  Port  Jaekson  specimen.  Of  course,  until  a 
complete  individual  is  available  we  cannot  even  be  sure  that  this  new  species  is  a 
true  Chiridota,  but  it  seems  obvious  that  it  is  a previously  undescribed  synaptid. 


Chiridota  magna^  sp.  nov. 


Figs.  63.  Chiridota  magiia.  Braeket-shaj^ed  bodies,  x 425, 


magnus  - large,  in  reference  to  the  unusual  size. 
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Taeniogyrus  australianus 

Chirodoia  ausiraliana  Stimpson,  1855.  Proc.  Acad.  Nat.  Sci.  Philadelphia,  7,  p.  3SG. 
Taeniogyrus  australianus  Semper,  1S6S.  Holothurien,  p.  23. 

Wliile  collecting  at  Bottle  and  Glass  Rocks  in  Port  Jackson,  November  27, 
1929,  we  took  a number  of  synaptids  from  sand  beneath  rocks  near  low  water 
mark.  As  the  larger  ones  were  evidently  Leptosynaptas,  it  was  supposed  at  the 
time  that  all  were.  Careful  examination,  however,  shows  that  the  two  smallest 
are  really  young  individuals  of  this  characteristic  Port  Jackson  species.  One  is 
only  15  min.  long  and  less  than  2 imn.  in  diameter.  The  other  is  simply  the 
anterior  end  of  a considerably  larger  specimen. 


Taeniogyrus  cidaridis 

Ohshima,  1914.  Synaptidae  of  Japan,  p.  477,  {noinen  nudum),  1915.  Proc.  U.  S.  Nat.  ]\Ius., 

48,  p.  2SG.  Hcding,  1928,  Vid.  ]\Ied.,  85,  p.  31G. 

A little  synaptid,  about  22  mm.  long,  taken  at  Rottnest  Island,  Western 
Australia,  in  January  1931  by  G.  Bourne,  is  unquestionably  a Taeniogyrus,  and 
a close  examination  has  failed  to  show  any  satisfactory  difference  between  it  and 
Ohshima^s  Japanese  species.  To  add  to  my  perplexity,  Hcding  has  described  a 
species,  T.  keiensis,  taken  by  Dr.  Morteiisen  in  400  m.  at  the  Kei  Islands,  which 
he  says  is  ^‘most  closely  related  to  7\  cidaridisd^  The  Rottnest  Island  specimen's 
sigmoid  bodies  are  more  like  those  of  cidaridis  as  figured  by  Heding  than  they 
are  like  those  of  keiensis,  I cannot  avoid  the  feeling  that  the  absence  of  any  real 
distinction  between  the  two  species  could  be  demonstrated  if  only  enough  ma- 
terial were  available  to  indicate  the  amount  of  individual  diversity. 

Trochodota  allani 

Taeniogyrus  allani  Joshua,  1912.  Proc.  Roy.  Soc.  Viet.,  25,  p.  79. 

Trochodota  allani  Joshua,  1914.  Proc.  Roy.  Soc.,  Viet.,  27,  p.  8. 

A single  synaptid  dredged  in  the  estuary  of  the  Derwent,  below  Hobart, 
Tasmania,  Nov.  15,  1929,  proves  to  be  of  this  species.  It  is  nearly  30  mm.  long 
and  of  a pale  gray  color.  My  field  notes,  made  at  the  time  the  specimen  was 
taken,  say  ^hio  particular  color;  no  speckles;  a queer  thing.^^  Joshua  says  the 
color  in  life  is  blood  red.  In  spite  of  this  difference  in  color,  the  Tasmanian  speci- 
men agrees  well  in  other  respects  with  specimens  from  Victoria. 
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Trochodota  roebucki 
Joshua,  1914.  Proc.  Hoy.  Soc.  Viet.,  27,  p.  9. 

collecting  along  the  shore  near  low  water  mark  at  Geraldton,  W.  A., 
October  7,  1929,  I found  under  rock  fragments  5 small  s^maptids,  14-50  mm. 
long,  of  a pinkish  color,  which  I took  to  be  Leptos^maptas.  Nearly  two  weeks 
later,  at  Rottnest  Island,  Oct.  12,  we  took  9 similar  specimens,  but  all  v'cry  small 
and  slender,  from  under  rocks  in  shallow  water.  The  Geraldton  specimens,  in 
alcohol,  are  still  light  colored  but  the  Rottnest  siiecimens  are  quite  red.  I have 
compared  this  material  with  material  sent  l>y  Mr.  Joshua  from  the  \dctorian 
coast  and  it  is  apparently  identical.  It  is  of  course  interesting  to  find  that  this 
^dctorian  species  ranges  so  far  to  the  west  and  north  as  Rottnest  Island  and 
Geraldton. 
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LOCAL  LISTS 

In  the  following  pages  will  be  found  lists  of  the  species  of  echinoderins  from 
each  of  the  different  areas  we  visited  in  1929  and  in  1932,  and  from  several  addi- 
tional areas  which  have  provided  iniieh  material  but  chiefl}^  as  gifts  or  loans. 
These  local  lists  throw  some  light  on  the  distribution  of  the  various  species  but 
their  chief  value  lies  in  showing  what  species  may  be  expected  at  any  given  point 
by  the  visiting  zoologist  or  colleetor.  The  lists  for  Lord  Howe  Island  and  for 
Broome  are  the  result  of  suflieient  collecting  to  justify  the  belief  that  they  contain 
a very  large  percentage  of  the  local  echinoderins.  Those  for  Darwin  and  for  West- 
ern Australia  are  much  less  complete,  while  the  remaining  6 are  only  imperfect 
indicators  of  what  the  complete  local  list  may  be.  They  will  serve  however  as 
starting  points  for  the  eompiling  of  complete  loeal  lists.  iVs  the  names  used  are 
those  of  the  present  volume,  the  authority  for  each  name  is  omitted. 

I.  LORD  RO^yE  ISLAND 

The  following  list  contains  not  only  the  species  which  we  collected  in  our 
three  weeks  at  the  Island,  March  31-April  22,  but  se\'eral  other  s])ecies  which  are 
authenticated  by  specimens  in  the  Australian  ^luseum.  (These  are  indicated  by 
an  asterisk.)  It  is  therefore  a complete  list  of  the  Echinoderins  of  Lord  Howe  so 
far  as  they  are  at  present  known.  In  the  hope  of  making  the  list  more  useful  to 
visitors  to  the  Island,  a few  notes  as  to  oecurrence  and  abundance  of  each  species 
are  added. 

In  1909,  I published  a revised  list  of  the  echinoderins  then  known  from  Lord 
Howe  (See  ^^Thetis^^  Rep.,  p.  520)  which  included  18  species.  All  of  these  are  in 
the  following  list  but  a few  now  bear  a different  name: 

Opbidiaster  gcrmani  is  now  listed  as  0.  confertus 

llenricia  hetcractis  is  now  Xcpanthia  helchcrl 

OpMocoma  scolopcndrina  is  midoubtedly  0,  Insularia  variegatu. 

Holothurla  fuscocincra  is  no  doubt  II.  pardcdis. 

lloloihuria  maclcari  is  most  probably  II.  monocan'a 

Cucumarla  sp.?  is  probably  based  on  a very  young  Ilolothurin  arenlcola  (See  p.  517) 

The  following  list  contains  the  names  of  58  species.  This  large  increase  in 
the  numlier  of  eehinoderms  known  from  Lord  Howe  is  due  to  the  very  great 
assistance  given  me  at  the  island  (See  antea,  p.  8)  in  our  persistent  search.  Mr. 
Kirby  gave  us  the  use  of  his  motor-boat  for  dredging  in  the  lagoon  but  animal 
life  there  during  April  was  apparently  very  scanty.  Outside  the  reef,  the  sea  was 
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too  persistently  rough  for  dredging  from  so  small  a boat.  As  a eonsequcnee  nearly 
all  our  eolleeting  was  done  along  shore  but  Mr.  Baxter,  whose  knowledge  of  the 
local  marine  fauna  was  of  the  greatest  service,  was  indefatigable  in  helping  us  to 
find  novelties. 

The  sea-swept  reef  on  the  western  side  of  the  island  which  protects  the  big 
lagoon  proved  a very  poor  hunting  ground  even  wlien  a quiet  sea  and  low  water 
permitted  us  to  work  there,  but  where  it  adjoins  the  mountains  it  develops  an 
extensive  reef-flat  which  makes  an  excellent  hunting  ground.  Experience  soon 
taught  us  however  that  the  small  lagoon  at  Neds  Beach,  well  sheltered  from  the 
southwest  winds  and  seas,  was  the  best  place  for  our  seaj  ch,  and  its  accessibility 
was  an  added  point  in  its  favor.  Hence  the  bulk  of  our  collections  came  from  that 
relatively  small  area. 

ClUNOlDS 

Comunthus  trichopiera  — common  among  the  living  corals  in  the  lagoon  at  Neds  Beach. 
Asteroids 

Luidia  austroliac  — occurs  in  the  lagoon  on  the  west  side  of  tiie  island  hut  is  not  common. 
Linekia  guildingii  — apparently  rare,  Imt  its  occvirrenee  is  heyond  (picstion. 

laevigata  — we  flid  not  meet  with  this  species  hut  Mr.  Kirhy  reported  liaving 
found  one  and  Mr.  Baxter  has  sent  one  to  Mr.  Livingstone  at  the 
Australian  Museum. 

Leiasier  Icachii  — rare  on  the  reef-flat  near  Mt.  Lidghird. 

Ophidlader  conferiiis  — common  in  suitable  areas. 

Astcrinu  alba  — common  on  under  side  of  rocks  on  both  sides  of  the  island. 
anomala  — common  on  under  side  of  rocks. 
heieractis  — only  4 specimens  known. 

perplrxa  — known  from  a single  sj)ecimen  taken  at  Neds  Beach. 

PaiirivUa  exigua  — very  common  on  west  side  of  island;  not  found  at  Neds  Beach. 
Paiiriella  nigra  — rare;  one  specimen  taken  at  Neds  Beach;  few  others  known. 
Nepanihia  hcleheri  — common,  hut  inconspicuous. 

Coseinasierias  calamaria  — rather  common  hut  mostly  of  small  size. 

Astrosiole  visidare  — not  very  common;  easily  confused  with  the  preceding. 

Ophiurans 

Ophionujxa  australis  — found  in  the  coral  at  Neds  Beach  but  by  no  means  common. 
Amphiura  eonstricta  — rather  common  in  sand  under  stones. 

Amphipholis  squamata  — not  rare  but  very  easily  overlooked. 

Amphistigma  ininuia  — not  rare  in  lagoon  but  so  small  it  is  not  easily  found. 

Ophiaciis  resiliens  • — not  rare  at  Neds  Beach. 
saviguyi  — fairly  common. 

Placophioihrix  alholiueata  — only  a single  sj)ecimen  found;  in  coral  at  Neds  Beach. 
Placophioihrix  irilincaia  — not  common,  in  coral  at  Neds  Beach. 
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Ophionereis  hexactls  — rare  and  easily  overlooked. 

Ophiocomci  hrcnpvs  — not  very  common;  hut  not  rare  at  Xeds  Beaeh. 
erinaccus — very  eominon. 

Insulariu  var:  varicgata  — very  coininon. 

parva  — not  uneoinmon. 

pica  — rare;  occurs  in  coral  at  Xeds  Beach. 

Ophiotcivhiis  parrispimnn  — only  a single  specimen  found;  in  sand  under  a rock  at  Xeds 

Beach. 

Ophioplocus  tmhricatus  — found  on  rcef-tlat  near  Mt.  Lidghird  and  also  at  X"eds  Beach, 
hut  not  very  common. 


Echini 

Priouocidariif  australis  — rather  rare. 

Ccnircchiuus  sciosus  — occurs  at  Xeds  Beach  and  also  near  ]\It.  Lidghird. 
Centrosiephanus  rodgcrsli  — not  very  common  on  the  reef-fiats. 

*Salmacls  sphaeroidrs  — not  seen  by  us  hut  there  are  2 specimens  from  Lord  Howe  in  the 
Australian  Museiun. 

Tripmustes  gratllla  — large  adults,  rare;  young  individuals  under  rocks,  rather  common. 
Eclilnostrephus  acicidaius  — we  found  hut  one;  there  are  a numher  from  Lord  Howe  in  th<‘ 

Australian  ^luseum. 

lleliOQularis  iuherculaiu  — vt*ry  ahundant. 

Ediinomeira  matharl  — very  ahundant. 

*IIcieroc€utrotus  jfiammlUaius  — not  seen  hy  us  hut  there  is  a Lord  Howe  specimen  in  the 

Australian  Museum  taken  at  X>ds  Beach  in  1924. 
Clypcaster  ausiralasiae  — rare,  only  a few  specimens  known. 

Ecldnoncus  cyclosfomus  — common  at  Xeds  Beaeli  hut  not  easy  to  find. 

Brissus  carinatus  — rare;  2 specimens  from  the  reef-fiat  at  ^It.  Lidghird. 

Breynia  australasiac — very  ahundant  in  the  hig  lagoon. 

Holothurians 

Psolus  miuuius  — not  rare  on  under  side  of  rocks  hut  easily  overloi  )ked. 

Stlchopus  rarlegatus  — rather  rare;  lagoon  at  Xeds  Beaeh. 

Ilolofhnria  arcnicola  — not  rare  at  Xeds  Beaeh. 
atra  — common  and  often  large. 
difficUis  — very  eominon. 

bomoi^a  — a dubious  species  known  only  from  a single  specimen  taken  at  Xeds 
Beaeh. 

leiicospilota  — not  very  eommon. 
moebil  — only  one  specimen  taktai. 
monocaria  - — not  uncommon  at  Xeds  Beaeli. 
pardalls  — eommon. 
ptrvicax  — not  common. 

scabra  — we  took  one  specimen  on  the  reef-fiat  near  ]\lt.  Lidghird. 
Lcpiosynapta  dolabrifera  — not  very  common  and  all  very  small. 

Cblridoia  rigida  — not  uncommon  both  at  X^eds  Beaeh  and  on  the  ]\It.  LidgBird  reef-flat. 
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II.  NEW  SOUTH  WALES 


The  rich  echiiioderm  fauim  of  New  South  Wales  is  very  inadequately  repie- 
sented  in  the  following  list  which  is  based  very  largely  upon  my  delightful  collect- 
ing excursions  with  members  of  the  Australian  ^Museum  staff  to  Gunnamatta 
Bajy  Port  Jackson  near  Middle  Head  (dredging)  and  Long  Reef,  Colloroy,  and 
with  Mr.  Melbourne  Ward  to  Bottle  and  Glass  Rocks  and  to  Shell  Harbor.  A 
few  additional  species,  chief!}"  from  deep  water  outside  ^^The  Heads, loaned  by 
the  Australian  Museum,  are  also  included. 


C RING  IDS 

Co  man  th  ns  irichoptcra 
Asteroids 

Asiropccten  poly  acanthus 
rappa 

Anthenca  acuta 
Asicrina  i no  pin  at  a 
Pa ra n c pan t h i a pradrrni i ssa 
PatiricJIa  calcar 

Ophiurans 

0 phiomyxa  australis 
Opkiacantha  heterofyla 
Amphiura  catcphcs 
constricta 
dolia 

magnisquama 
multircnuda 
0 ph  ioccntrus  f rag  i J is 
pilosus 

A mphipliolis  squa  maia 
Ophiactis  profundi  var. 

novac-zchindiac 

resiiiois 

savignyl 

Kciiixi 

Phyllaranthus  parvispin ns 
Ccntrostcphan  us  rodgcrsii 


Austrornctra  thetidis 
Compsomctra  loveni 

Patiriella  exigua 
gunnii 

Nc  pant  hi  a bclchcri 
Coscin aster ias  calamaria 
AUosiichaster  polyplax 
Vniophora  gran  if  era 


Opbiothrix  acestra 

eacspitosa 

Macrophiothrix  la mpra 
PJaco ph  iothr ix  a r i st  ulai a 
spongicola 

Oph  ion creis  sek aycri 
Oph i oeo nia  canal iculata 
pulchra 

0 phi  a ra  chnella  ra  ms  a y I 
Oph  i 0 ni is  id i urn  Jlabcll  u m 
II aplo ph  i u ra  g y m n opora 
A m phiophi ura  etenophora 
0 phi  lira  kinbcrgl 
ooplax 


Ilolopnrustcs  pycnotiJus 
1 1 el  iocidaris  eryth  rogra  ni  m a 


IIOLOTIIURIANS 

Urodemas  perspicill uni 
Psolidiu  m n igrcsccns 


Leptosynapia  dolabrifcra 
Chiridota  magna 
T aen  iogyrus  a astral ian  us 
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III.  QUEENSLAND 

The  following  list  consists  of  the  species  which  have  been  sent  to  me  by  Air. 
Melbourne  Ward  or  loaned  by  the  Australian  or  Queensland  Aluseums.  They  are 
chiefly  from  Lindeman  Island  and  Port  Curtis.  Obviously  only  a small  percentage 
of  the  rich  echinoderm  fauna  of  Queensland  is  represented,  though  there  are  92 
species  in  the  list. 

Crinoids 

Comaiula  peciinaia  Comanthus  iimorensis 

Comantheria  perplexum  Zygomdm  clcgans 

Comanihus  parvicirra  Ilcteromdra  crenulata 

Dow m d ra  pa rv i ci  r ra 


Asteroids 

Asiropeden  mppa 
Archaster  typicus 
Gomodiscasfer  coppingeri 
integer 

I con  aster  longimannm 
Stellaster  incei 
Anthenea  acanthodes 
ac2ita 
crassa 

Ophiurans 

Astrohrachion  adhaercns 
Ear  y ale  as  per  a 
Astrocl  ad  us  gra  n ulai  us 
A strochaleis  tu  hercu  I os  us 
0 phiacantha  amelcia 
discoldea 
ten  uispina 
A ni phiura  hidcntata 
cot  {Strict  a 
diacritiea 
mieroson}a 
0 phi  act  is  (leos)neta 
savignyi 
Ophiothrix  acestra 
exigua 

Mac ro phiot h rix  longi peda 


A)ithenea  sihogae 
viguieri 

Pentiiceraster  austral  is 
Xardoa  pane  if  or  is 
Ophidiaster  armatus 
Tamar  id  fusca 

mcgaloplax 
Xepanthia  brevis 
Retaster  in  sign  is 


Macroph  ioth  rix  m ega  pom  a 
( tphiotriehoides  irregularis 

marten  si  australis 
Rlaeo  ph  ioth  rix  st  riolata 
trilitieata 

0 phioptcron  rlegans 
0 Jill  iogy  m n a el  ega  ns 
lineota 
0 jihionereis  semon i 
tigris 

( ) ph i a rth r u m jnd u m 
Ojihia  me  bna  m ega  cant  h a 
Pedinura  yoidii 
0 ph  i oc h asm  a stellatu  m 
Ojjh  i arac  h nell  a si  m i I is 

jyaucigranula 


0 phiotei cb  us  m u It  is jn  n u m 
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Echini 


Asthenosoma  viicrincdixnn 

Laganum  laganum 

Temnoplnirus  iorcumaiicns 

Pcronclla  lesucuri 

Salmacis  belli 

peronii 

sphacroidcs 

Echinoneus  cyclostomus 

Tcmnoircmii  decorum 

Moira  stygia 

siamense 

Brissopsis  luzonica 

Nu deck  in  us  da  r n 1 cycn sis 

Rhynobrissus  hemiasteroides 

Arachnoides  placenta 

Marctia  ovata 

Lagamnn  depressum 

Lovenia  elongata 
Brcynia  austral asiae 

Holothurians 

Peniacia  australis 

Labidodeinas  semperianum 

cocrulea 

Ilolothuria  arenicola 

Pent  at  hy  one  mirahilis 

difficilis 

Thyone  buccalis 

cdulis 

Pseudocucumis  ajricanns 

modesta 

U rodem as  sch m cltzii 

monocaria 

Siichopjis  variegatus 

pardalis 

scabra 

IV.  NORTHERN  TERRITORY 

Most  of  the  69  species  in  tlie  following  list  were  taken  by  us  at  Darwin  or 
Quail  Island  in  1929,  or  at  Darwin  or  on  the  Coburg  Peninsula  in  1932,  but  a 
few  were  loaned  by  the  Australian  Museum.  It  is  not  at  all  probable  that  it  is 
anj^where  nearly  complete  as  a list  of  the  echinoderm  fauna  of  Darwin  and  vicin- 
ity. Not  improbably  collecting  in  sjiring  or  fall  at  the  most  favorable  tides  would 
yield  many  additional  species.  Nevertheless  my  visit  to  the  Coburg  Peninsula 
in  1932,  confirmed  the  impression  made  by  the  six  weeks  spent  at  Darwin  in 
1929,  that  the  marine  fauna  of  the  coast  of  the  Northern  Tcrritoiy  is  not  nearl}' 
so  rich  as  that  of  the  Queensland  coast  and  cannot  be  compared  with  that  of  the 
northern  coast  of  Western  Australia.  It  seems  to  me  that  this  is  easily  accounted 
for  by  the  considerable  amount  of  sediment  in  the  water,  in  striking  contrast  to 
conditions  at  Mer  (the  northern  end  of  the  Great  Barrier  Reef)  and  at  Broome. 
But  the  season  of  the  year  ma}"  be  the  really  decisive  factor  for  we  were  at  Darwin 
in  late  fall  and  early  winter  (May-July)  while  my  visit  to  Mer  was  in  spring 
(Sc]itcmtier-October)  and  n\y  first  visit  to  Broome  was  in  late  winter  (August, 
September).  It  is  quite  possible  that  the  water  is  clearer  and  local  conditions 
better  at  Darwin  in  September,  for  there  was  certainly  more  sediment  in  the 
water,  and  the  collecting  was  distinctly  poorer  at  Gantheaumc  Point,  Broome, 
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in  June,  1932  than  in  September,  1929.  Nevertheless  I do  not  think  there  can  be 
any  question  that  the  echinoderm  fauna  of  the  Northern  Territory’s  coast  is 
much  less  varied  and  abundant  than  is  that  of  eitlicr  Northern  Queensland  or  the 
vicinity  of  Broome. 


Crixoids 

Comatula  pedinata  ? juv,  only. 
Comanihina  belli 
Comaniheria  briarcus 
Comanfhvs  fi  morons  is 


Zygometra  clegans 
Lampromdra  gyges 
Petasomdra  variegaia 
Dorometra  parvicirra 


Asteroids 

Gymnanthcnca  globigcra 
Anthcnca  mertoni 

tuberculosa 


Opiiiuraxs 

Euryalc  as  per  a 
Ophiothauma  kept  ad  is 
Ajnphiura  ambigva 
constrida 

Ophiocentrus  dilaiatus 
Amphipholis  squamata 
Amphiodia  ochroleuea 
A m phioplus  depressus 
didym  us 
relict  us 
staiaspis 
0 phi  act  is  brer  is 

fuscolineata 

modesta 

savignyi 

var  I idea 

Ophi otJi  r ix  ex ig  u a 
Echini 

Phyll  a eanthus  lo  ng  is  pi  nus 
T cmnotrema  decorum 
Parasalcnia  gratiosa 

Holothurians 

Pentathyone  mirabilis 
Thyone  bucealis 
Pseudocucu mis  african us 
Phyllophoriis  protons 
Holothuria  atra 
conica 
impatieus 


Asterina  aiwmala 

coronata  fascicularis 
Xe  pant  hi  a brevis 


Ophiothrix  stelligera 
L isso  ph  iot  h r ix  deli  cat  a 
Maerophiothrix  belli 

longipeda 

Scotia 

Ophiotrielioides  martensi  australis 
smaragdina 
Placophiothrix  mclaiwsticta 
jAana 

Ophiothela  hadra 
Ophionercis  hexactis 
somoni 

Ophiocoma  parta 
Ophiurodon  eiuctum 
0 ph  i araeh  n ell  a go  rgon  ia 
infernalis 

0 ph  i opioe us  i m bricatus 


Arachnoidcs  placenta. 
Peronclla  Icsucuri 

orbicularis 

B reyn  i a a ustralasi ae 


Iloloth  u r i a I e u cos  pilot  a 
monocaria 
par  dal  is 
scabra 

Chondrocloea  macra 
recta 

Molpadia  altimensis 
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V.  AUGUSTUS  AND  GHAMPACiAY  ISJ.ANDS 


Under  this  heading  1 am  including  the  echinoderms  eolleeted  t)v  Captain 
Ik'resford  JC  Ih\rdwell  on  his  visit  to  Port  George  Mission  in  October,  19o8. 
There  are  so  many  species  which  were  not  taken  by  us  at  Cape  Levecjiie  or  in  the 
^dciIlity  of  Broome  that  it  would  be  quite  wrong  to  include  Captain  Bardwelbs 
prizes  in  my  extensive  list  of  species  from  Jiroome.  There  are  only  38  species  in 
the  following  list  but  8 are  not  found  in  th(^  Broome  region  Vindicated  by  aster- 
isks). One  has  not  l)een  taken  elsewhere  in  Australia  Vdoul)le  asterisks)  and  2 are 
new  to  science  (daggers). 


Asteroids 

Astropccten  harlmeycri 
t Luidia  hexactls 
StcUastcr  incci 
Cry mmudhcH  ca  (jloh iyn'd 


Psc udorcastcr  obi imiugul u-h* 
uistcrina  luica 
t Nepn n t h i a m agn  is puin 
Protorcastcr  nodidosus 
novarguinrae 


OpinuKAXs 

M (icroph  lot  hr  i.v  hell  i 
"^Ophidrthrum  clegans 
0 ph  i a rarh  nrlln  go  rgon  I a 
infenudis 

Echini 

PhyUacanthu^'i  long  is  pi  n ns 
Prionocidar is  b i sp i n osa 
*Ccntrcchin  ns  set  os  ns 
*"^McspiIia  globnlns  var.  pcllocrica 
* P(i  rasa lenia  gra t i osa 


^Ophiaraehnella  septemspinosa 
l)ictr}iophinra  st  ell  at  a 
Ophiolepis  uni  color 
Ophioploc us  i m b r ica t ns 


*.irachnoides  placenta 
Peronella  lesuenri 

orbicularis 
Echinolampas  omtn 
II ypsclaMer  dolosus 
Breynia  aiistralasiae 


Holotiiukians 

* Phyl lophorns  brock i 
protens 
Prod emus  schmeltzii 
Pseudoeolochi rus  axiologns 
Pentathyone  mirabilis 


Pentacta  coerulea 
Stichopus  variegatus 
*IIolofhnria  atra 

inipatiens 

ocellata 
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VI.  THE  BROOME  REGION 


Under  this  heading  I am  including  all  the  numerous  species  which  compose 
the  rich  fauna  extending  from  ('ape  Lcve([ue  westward  to  and  including  Port 
Hedland.  Probably  the  same  fauna  extends  to  Northwest  Cape  with  little  change 
or  diminution,  and  some  species  range  southward  at  least  to  Fremantle  and 
Rottnest  Island.  But  it  is  doubtful  if  any  one  point  harbors  a larger  fauna  than 
Roebuck  Jiay  and  nearly  all  of  the  species  listed  below  probably  occur  there. 
The  Torres  Strait  region  lias  a known  Echinoderm  fauna  of  24G  species  and 
varieties  based  on  the  collecting,  including  much  dredging,  of  the  ^‘Challenger,'’ 
the  “Alert”  and  Dr.  Richard  Semon,  in  the  vicinity  of  Cape  York  and  Thursday 
Island,  and  the  Carnegie  Expedition  to  the  Murray  Islands  in  1913.  The  Carne- 
gie Expedition  secured  1S2  species  and  varieties.  The  following  list  of  the  material 
taken  in  two  visits  to  Broome  includes  1S9  species  and  G varieties,  a total  of  195 
forms,  indicating  that  the  Broome  fauna  is  fully  as  rich  as  that  of  the  Barrier 
Reef. 


Crinoids 

Comatella  macidaia 
CapUlasfcr  imiUiradiatd 
i^alidia  rot al aria 
Comatida  ]}cdinata 


Zpgomctra  degans 

microdiscus 


Ilctcromcfra  crcnidata 
A mph im efra  jaqiii n ot i 
Lamprometra  gyges 
Pefasometra  brcvicirra 
01  igomet rides  adeofiac 
Monilimeira  bicolor 


forma  purpurea 


Solaris 
Comanihina  belli 
Comaniheria  briareus 
Comanfhus  samoana 
fimorensis 
Zygometra  eomata 


lepia 

)iomima 

poeeila 


Asteroids 

Asfropecfoi  granulntus 


^intlienoides  dubius 
St  ell  aster  invei 

pr  bleeps 

Pscudoreaster  obfusangul us 


harfmeyeri 

monaeanibus 

jmlelierrimus 

veliiaris 


( hj  m n a n t h en  ea  gl ob  igera 
Auihenea  australiae 


Luidia  maculaia 
jirehaster  laevis 
Gouiodiseasfer  acani bodes 


cotijnugens 
elcgans 
poly  gnat  ba 


australiae 

bicolor 


Protoreastcr  nodulosus 
Pentacerasier  gracilis 
Linelcia  gnildingi i 


St ypbl aster  notabilis 
Ironaster  longimanus 
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Uacclia  licUcosticha 
Tama  via  mcgaloplax 
fume  see  ns 
Asicrina  anomala 
hurtonii 
I idea 

Disasterhia  sjn n iilifrra 

Ophiurans 

Euryalc  as  per  a 
Opliiaeanfha  cl  anger  a 
Amphhira  aerisca 
bideni  at  a 
brack  yaef  is 
eonstrieta 
Icueaspis 
miera 
microsoma 
phrira 
siietaemdha 
irlo.v 

Ophioceni ru s vc ri icillat ns 
( ) ph ion rphihys  dceaeanilw 
ociaeanilia 
tenuis 

A mphi pholis  sipiamaia 
A mphi  oil  in  ocbrolcuca 
Amphio pi  ns  d idy  m us 
lucid  us 
relict  us 

Ojduactis  aeosmeta 

fuscolincata 
lutcomaculata 
modest  a 
sarignyi 

0 ph  { oda ph n e m afern  a 
Ophiothri.T  cxiguu 

stelligcra 

Lissoph iothri.v  del icafa 
Echini 

Prion  oci  dor  Is  bis  pi  n osa 
Phyllacanthus  longispin us 
S a I m acis  s ph  a e ro  i des 

rirgulata  var,  alcxandri 
rirgulata  var.  alexandri 
forma  sealaris 
rirgulata  var.  alexandri 
forma  viridis 


Xc  pant  Ilia  tenuis 

variabilis 
Anscropoda  rosacea 
Echinaster  su perbus 
vari  color 
Metrodira  subuluta 
Ref  aster  insign  is 


M a eroph i ot hrix  bel I i 

callizona 
calyptaspis 
longipeda 
scot  la 
spin  if  era 

Ophiotrirhoides  marfensi  ainstralis 
pnlchra 
smaragdina 
Placopliiothrix  lineococrulea 
mclanostiefa 
plana 

Ophiomaza  eacaofica 
Opiuocnemis  marmorata 
Ophiothela  hudra 
Oph  i one  re  is  se  mon  i 
stigma 

Ophiocoma  parra 
Oph i 0 m ast ix  notabilis 
Ophinrodon  cinctum  var.  pulchcllu 
0 ph  iochasm  a si  cl  lain  m 
Oph  i a rack  n el  I a go  rgo  nia 
infernal  Is 
rugosa 

Crypiopclta  callista 
0 ph  iodyscr  i t a a cos  met  a 
Ophiura  kinbergi 
Dictenophiura  stellata 
Ophiolepis  unicolor 
0 phioplocus  i mbricatus 

Peronella  lesueuri 

orbicularis 
tnbercnlnia 
E ibid  aria  volva 
Echinocyam us  plan issi m us 
Echinodiscus  anritus 
Ech  i n ol  a m pas  or  at  a 
Ily pselasler  dolosus 
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Tcmiiotrema  clegans 
X 11(1  echinus  da  nil  cycn  sis 
gr  aider  i 
scotiopremnus 
Cl  y pc  aster  tel  urns 
Arachnoid es  tenuis 

Holothuriaxs 

Cucumaria  semperi 
Pen  tacta  a ust  ral is 
eoerulea 

var.  rubra 
crassa 
tubercidosa 
Leptopcntacta  grisea 
Pseudocolochirus  a, viol og us 
Pent  at  hyon  e m irabif  is 
Thy  one  alba 

axiologa 

bvccalis 

var.  pallida 
(jrisca 
micro 
mi  nut  a 

Thyonc  papuensis 
perissa 

Orbit  hy  one  meg  a podia 
Staurothyonc  distineta 
A ct i n ocucu m i s d ifficil is 
I on gi  pedes 
typicus 

Psevdociicumis  of  r icon  us 
intercedens 


Moira  stygia 

Rhynobr i ss us  hem i astc ro i des 
macropetedus 
Con  i m a ret  ia  i n terr  upta 
Breynia  austral asiac 
Lorenia  elongata. 

Ph yllophorus  par vi pedes 
protens 

Urodemas  hanudum 
U rod  an  as  schmeltzii 
Psolus  spin  id  if  crus 
Stichopvs  cllipes 

xariegaius 

var.  pallidas 
II oloth  u ri a i m ped iens 
marmorata 
michaelseni 
modest  a 
monocaria 
ocellata 
par  dal  is 
Actinopyga  leeanora 
Paracaudina  chilensis  var.  ransonnetii 
A phclodaetyla  delicata 

Icueoprocta 
Chondroeloea  recta 
Leptosynapta  dolabrifera 
dyscrita 

Protan  Icy  ra  h isperforata 
Tcrrilli 


VIL  THE  PERTH  REGION 

The  following  list  includes  the  erhinoderins  taken  in  the  area  l^etween 
Geraldton  and  Bunkers  Bay,  W.  A.  In  addition,  a few  species  from  Garnavon, 
Shark  Bay  and  the  Abrolhos,  loaned  by  the  Western  Australian  Museum,  are  also 
included.  The  total  number  of  species  is  90  (with  6 varieties  and  1 color  form  in 
addition)  and  no  doubt  includes  most  of  the  echinoderms  of  the  western  coast 
of  the  continent. 

Crinoids 

Comat ulclla  braehiolata  Xeometra  gorgonia 

Comanthus  triehoptera  Aporometra  oceidentalis 

Co  m pso  m et  ra  inco  m m od a 
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Asteroids 

. l.sfropccfni  hartmrj/cri 
prcissii 
iriiicriafii.s 
vappa 

Liiidia  (luMraliar 

forma  hrnnnca 
Arvhasicr  lacvis 
Tosia  ausiralis 
Pcntagoudsicr  dilhcni 
GoniodiscaMcr  foram  inuius 
Stcllasfcr  luspuwsus 
Anihasicr  valrulafus 
(j If  m nan  then  ca  I a rv  is 
Aiiiheuca  ohesa 


. I //.s7 n)f ro  m i a poJ ypo  ra 
B u }i astrr  variegni ns 
Priricia  ohesa 
Ma  a aster  i n a long  i spi u a 
Pa  ra  n epa  n thin  g ran  d Is 
rosea 

Patiriella  gnnnil 

brevis  pi  na 
Pa  raster!  n a crassa 

occidentalis 
Eeh  in  aster  a rei/staf  ns 
Metrodira  subulala 
Rctaster  insignis 
Coseinasterias  calaniaria 
Alio  Stic  h aster  poly  pi  aa* 


Ophiurans 

^ I st  roco)i  us  occi  dental  is 

Amphiura  constrieta 
Icucaspis 
mierosonm 
nan  nodes 
pirn  a 

A m phi phol Is  squamata 
mphiopl ns  rel ictus 

0 phi  act  is  acosmeta 
lacvis 
resiliens 
savignyi 

( )ph  i oi hri.v  ca espi tosa 
stelligera 


M acrofdiiothri.r  m icharlscn i 
slid  a 

1 da  copli  iot  h r i.r  s pong  i col  a 

( Iphionereis  schaycri 

senwni  var.  fusca 
var,  nigra 

Oph  i oco  m a ca  naliculata 
occidentalis 
parva 
pulchra 

Pectin ura  assimilis  ? Locality  dubious 
nigra 

0 ph  i a rack  n ell  a ramsay  i 

var.  pulchra 


Kciiixi 

Goniocidaris  tubaria 
Prionocidaris  bispinosu  var.  lacvis 
Phyl lacanth us  i rreg ular is 
Centrostephanus  ten  u I spin  ifs 
Trm  no  pic  nr  us  m iehaclsen  i 

var.  viridls 

Tern  n otre  m a cl ega  n s 
. ] mblypnnistcs  lencoglohns 
pallid  us 

11  ol  opn  e usies  in  flat  us 
Ifol opn  e ustes  poros i ss i ni  us 
Psendeehin  us  hesperns 
X nderh  i n us  g ra  vi cri 


Xudechin ns  scotiopremnus 
llcli oei da  ris  cryt Ji  rog ra  ni nia 

vTir.  arniigcra 
var.  parvis  pi  na 
Ech  in om  ct ra  m at  h a e i 
Clypeaster  t cl  nr  ns 
11  es  per  aster  arachnoid  es 
crass  ns 

Pcronclla  Icsueu ri 

orbicularis 

.ipatopygns  occidental  is 
Prole n aster  a ust  ral is 
Kchi  noear  di  n ni  cord  at  n ni 
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IIOLOTIIURIANS 

Cucumaria  miitfws 
Pen  facia  a usi  ral  is 
cocrulca 

/ 7z//// () pborus  cch ucn s is 
fhi/oaoidvs 
Lipofra pcza  irsiicns 
Psol  a s g ra  n u lifer  us 


IloIotJinria  alhi vniicr 
harimeycri 
macro  perona 
inicharlscni 
Paracauditia  icirapom 
Lepiosyna pia  dolabrifcra 
Tarn  iogyrus  cidaridis 
Trochodofa  rorbuclci 


VIII.  ALBANY,  W.  A. 

Owing  to  the  large  number  of  forms  in  the  following  list  of  IS  species  which 
are  either  far  south  of  their  expected  range,  or  have  not  yet  been  found  in  the 
Perth  region,  it  seems  best  to  call  attention  to  the  peculiar  nature  of  the  marine 
fauna  at  Albany  by  not  including  them  in  either  the  Western  Australian  or  South 
Australian  lists. 

('rinoids 

Comaniheria  hriarcus  ? Locality  dubious.  Comanthus  ir)chopicra 

Co  m pso  m ei  ra  iu  co  m mod  a 


Asteroids 

Astropcctcn  vuppa 
Xcctria  midiispina 
occUaia 

Asfcrodiscus  trim  cat  us 

OPHIURANS 

Euryalc  euopla 

Echim 

Temnotrema  noiiuu\ 

^ 1 mhlypu castes  pallidas 


Psc a doph i di aster  rli ys as 
Parasicrina  irougkton i 
Plcciasicr  decaaus 
Allosiicliasfcr  poly  pi  nx 


Ilcliocidaris  eryihrogra mma 
Fihalaria  volva 


Holothltriaxs 

Pea  tact  a cocrulca 


Pscadocaca  mis  thomsoni 


IX.  COASTS  OF  SOUTH  xVUSTRALIA  AND  VICTORIA 

The  following  list  consists  ehietly  of  the  species  collected  I)}'  Mr.  Hale  and 
myself  during  a single  low  tide  at  Port  Wilhmga,  S.  A.,  November  2,  1929.  There 
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are  also  included  however  a number  of  species  collected  by  ]\Ir.  W.  J.  Kimber, 
who  veiy  geiierousl}^  sent  them  to  the  C.  Z.,  and  a few  species  loaned  by  the 
museums  in  Adelaide,  Melbourne  and  Sydney. 


( 'rinoids 

Comanihus  irichoptcra 

Asteroids 

Astropcctrn  schaycri 
Paiirirlla  hrcvispxna 
(junnii 


Opiiiuraxs 

0 phiomyxa  australis 
A sicropo rpa  a ustral i ni s is 
Ampkiura  constrida 


Compsomdra  loveni 


Coscinastcrias  calamaria 
Al I osti chaster  polyplax 
Srnilasterias  irregularis 


A mphipholis  squamata 
Ophiactis  resi liens 
tricolor 

( )pli  i oco m a.  ea n at iculata 


Kchim 

fioniocidaris  tuharia  Ilcliocidaris  cryihrograuima 

Phyllacanthus  irregularis  var.  armigera 

. 1 m hlypnrustcs  o ru m var.  pack ist us  . 1 rchaco pne ustes  xii asi c us 

pallidus  Moira  stygia 

llolopnrustrs  in  flat  us  Eupatagus  dyscritus 

Keh  i u oca rdi u m co rda t u m 


IIOLOTHURIANS 

Cucumaria  mutans 
Pen  tact  a australis 
Thy  one  vercoi 
Lipotrapeza  rent  ripe  s 


Ilolothuria  conica  ? Locality  dubious. 

hartmeyeri 
Paracaudlna  tetrapora 
Leptosyn  apt  a dolabrifera 


X.  TASMANIA 

The  species  contained  in  the  following  list  were,  with  one  or  two  exceptions, 
either  collected  l)y  our  dredging  party  in  the  estuaiy  of  the  Derwent,  November 
15,  1029,  or  were  generously  given  to  me  that  same  day  by  Professor  T.  T.  Flynn 
of  the  Univ(‘rsity.  Of  course,  only  a small  proportion  of  the  Tasmanian  echino- 
derm  fauna  is  represented. 


Asteroids 

Tosia  aurata 
australis 
Ant  hen  ca  acuta 
Asierinn  scohinata 


Patiritdla  calcar 
cxigua 

Coscinastcrias  calamari a 
. [Host  ich  astc  r poly  pi  ax 


CLARK:  AUSTRALIAN  ECHINODERMS 


573 


Ophiurans 

Astroconus  australis 
Ophiacantha  hcterotyla 


Amphhtra  con  strict  a 
Amphipholis  squamata 


Echini 

Microcyphus  annulatus  Pachyccntrotiis  australiae 

Amhlypneiistes  ovum  var.  pachistus  HcUocidaris  erythrogramma 

Echinocyamus  provecius 


Holothurians 

Pent  acta  australis 
Pseudocucumis  thomsoni 
Li  pot  ra  pcza  vest  icns 
Stichopus  mollis 


Leptosynapta  dolabrifera 
Chiridota  gig  as 
Trochodota  all  an  i 
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340 

curvata,  Thyonc  . . . 

487 

cyelostonuis,  Echinoneus 

424 

cylindrica,  Pectiniira  . . 

. 345 

cyrt acanthus,  Amphioplus 

250 

dallasii,  Ophiacantlia 

209 

danae,  Ophiothela 

319 

darnlcycnsis,  Xiuleehiniis 

398 

dearmatus,  Phyllophorus 

494 

decacantha,  Ophionephtliys 

240 

decanus,  Pleetaster 

186 

decorum,  Tern  not  rein  a 

385 
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flejecta,  Amphiura  . . 

Page 

221 

(IcHcata,  Aphelodactyla 

r>42 

delicata,  Lissophiothrix 

27f> 

den  tat  a,  Ophiocoma 

331 

dcnticiilata,  Chroiidrocloea 

54G 

dcpressiim,  Lagan iini 

417 

( Icprcssus,  xVinphioplus 

249 

diacritica,  Amphiura 

222 

di corona,  Holothuria 

535 

Dictenophiura 

359 

didymus,  Ainphioplus 

252 

difficilis,  Actinociiciimis 

. 477 

difficilis,  Holothuria 

51S 

dilatatus,  Ophiocentrus 

236 

diomedeae,  Amphiura 

220 

Disaster!  na 

156 

discoidea,  Ophiacantha 

209 

discolor,  Cucu maria 

446 

distincta,  Staurothyonc 

475 

docderleiiii,  Ophiocoma 

331 

dolabrifera,  Lcptosynapta 

54S 

dolia,  Ainpliiura 

224 

doliohim,  Pentacta 

445 

dolosus,  Hypselaster 

430 

Dorometra 

46 

dubia,  Ophionereis 

322 

dubia,  Phyllacanthus 

376 

dubius,  Anthenoides 

91 

diibeni,  Pentagonaster  . 

79 

duodactyla,  Protankyra 

555 

dura,  Thyone 

465 

dyscrita,  Lcptosynapta 

551 

dyscritus,  Eupatagus 

436 

Echinastcr 

183 

Echinasteridac  . . . 

. 183 

Echini  . . 

366 

Echinidae 

395 

echinites,  Actinopyga 

538 

Echinocardium 

440 

Eohinocyainus 

. 422 

Ech  I nodiscus 

Page 

423 

Echinoidea 

366 

Echinolampas 

428 

Echinometra 

408 

Echinomctridae 

407 

Echinoneidac  . 

424 

Echinoncus . 

424 

Echinostrephus 

402 

Echinothuriidae . 

378 

ecnoiniotata,  Opluoncphtliys 

241 

edulis,  Holothuria 

519 

elegans,  Anthenea 

126 

elegans,  Opliiarthrum 

339 

elegans,  Ophiogyinna 

320 

elegans,  Ophiopteron 

317 

elegans,  Teinnotrema 

385 

elegans,  Zygometra 

31 

ellipes,  Stichopus  . 

514 

elongata,  Lovcnia  . 

439 

elongata,  Macrophiothrix 

292 

ecpiestris,  Stcllastcr  . . 

95 

erinaceus,  Holothuria 

526 

crinaceus,  Ophiocoma 

329 

crythrogramma,  Heliocidaris 

404 

etlieridgei,  Coinatula 

16 

euerces,  Asterina  coronata 

146 

euopla,  Euryale 

203 

Eupatagus 

436 

Euryala  . 

202 

Euryale 

202 

eurystichus,  Pscudocuciimis 

483 

exigua,  Ophiothrix 

273 

exigua,  Patiriella 

. 136 

expcdita,  Macrophiothrix 

284 

fascicularis,  Asterina  coronata 

145 

Fibularia . 

421 

Fibulariidae 

421 

flabellum,  Ophiomisidiuiii 

357 

flavescens,  Anthenea.  . 

114 

foraminatus,  Goniodiscaster 

83 

588 
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forfieulatus,  Goniodiscaster 

Page 

S2 

forficifera,  Liiidia 

74 

fragilis,  0])hiocentnis 

23S 

f 11  sea,  Tam  aria 

130 

fiiscoeinerca,  Ilolothuria 

529 

fiiscolincata,  Ojihiactis 

20G 

fiisus,  Thyone 

459 

galateae,  ]\Iacrophrothrix 

2S5 

genunifera,  Coscinasterias 

189 

gibbosiis,  Stellaster 

OS 

gigas,  riiiridota 

555 

glalierrima,  Holothuria . 

52G 

glandiilosa,  Prionocidaris 

3G0 

globigera,  Gyinnaiithenea 

lOG 

globulus,  Mespilia 

3SS 

godetFroyi,  Antheuea 

120 

Goiiiasteri<lae . 

77 

Goiiimaretia 

437 

Gonioeidaris 

3G9 

Goniodiscaster 

SO 

gorgonia,  Xeometra 

41 

gorgonia,  Opliiaraclinclla 

34G 

Gorgon  oeepb  al  idae 

204 

Gorgonocepliahis 

202 

graci  1 is , Pent acera s t e r 

. 131 

graeilis,  Stellaster 

9G 

gra  n(  I is,  1 ranepa  n t h i a 

150 

granifer,  Ophi(  lias  ter 

13S 

granifera,  Unlophora 

19G 

gra  mil  at  us,  Astroeladus 

20G 

gra  nil  la  t us,  Astropeeten 

GO 

gra  n u 1 i f era , C ry p t ope  1 1 a 

355 

granuliferuin,  Psolidiiiin 

503 

granuliferus,  Goniodiscaster 

82 

gra  n u losii s.  Pen t a eeros 

S3 

gratilla,  Tripneiistes 

397 

gratiosa,  Parasaienia 

407 

gravieri,  XAidechinus 

400 

grayi,  Pseudantlienca 

103 

grisea,  Leptopentaeta 

453 

grisea,  Thyone 

Page 

4G7 

guildiugii,  Linckia 

133 

gunnii,  Patiriella 

1G5 

gyges,  Lamproinetra 

35 

Gymnantlienea  . 

105 

gymnopora,  Haplophiura 

357 

Hacelia 

. 139 

hadra,  Ophiothela 

319 

hamatum,  Urodeinas 

502 

Haplophiura 

357 

hartnieyeri,  Astropeeten 

G2 

hartmeyeri,  Ilelioeidaris 

104 

hartnieyeri,  Holothuria 

519 

helieostieha,  Hacelia 

139 

Helioeidaris 

404 

Hemiasteridac 

429 

heiniasteroides,  Khynobrissus 

433 

heptaetis,  Ophiothauma 

211 

Hesperaster 

411 

hesperus,  Pseudeehiniis 

395 

heteraetis,  Asterina 

152 

heteraetis,  Ilenrieia 

1G9 

Heteroinetra 

33 

heterotyla,  Ophiaeantha 

209 

hexaetis,  Luidia 

73 

hexaet is,  Oph i onereis 

324 

Hiinerometridae 

33 

liirsuta,  Maerophiothrix 

2S5 

hirsuta,  Ta maria 

140 

Holopneustes 

391 

Holothuria  . 

51G 

Holotliuriidae 

511 

Ilolothnrioitlea 

441 

homoea,  Holothuria 

553 

huttoiii,  Pseudeehiniis 

397 

hybrida,  Ophiothrix 

317 

hydrilorinis,  Synaptula 

54  G 

Hypsclaster 

430 

Iconaster 

91 
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ijimai,  Asthcnosoma 
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3S0 

imhricatus,  Ocniis 

453 

inibricatus,  Ophioplocus 

365 

impatiens,  Holothuria 

521 

imperfectus,  Psohis  . 

504 

incana,  Amphiura 

218 

incei,  Stellaster  . 

94 

iiicommoda,  C ompsometra 

45 

inconipertns,  Phyllophonis 

499 

i nconspiciia,  C \ icu iii aria 

475 

indivisa,  Synaptuia  . 

546 

infernal  is,  Ophiarachnella 

347 

inflatus,  Holopneustes 

391 

inhaerens,  Leptosynapta 

550 

inopinata,  Asterina  . 

148 

insignis,  Holothuria 

528 

insignis,  Retaster  . 

ISS 

inspinosus,  Stellaster 

97 

insularia,  Ophiocoma 

330 

insularis,  Astrostole 

191 

integer,  Goniodiscaster 

83 

intercedens,  Pscudociicumis 

4S2 

interniediinn,  Asthenosonia 

378 

interrupta,  Gonimaretia 

437 

irregularis,  Leptosynapta 

549 

irregularis,  Ophiotrichoides 

308 

irregularis,  Phyllacanthus 

372 

irregularis,  Smilasterias 

195 

jaeksoni,  Leptosynapta 

549 

jaequinoti,  Aniphimetra 

35 

javanieus.  Genus 

453 

jouhini,  Nepanthia 

172 

jukesi,  Sehizaster 

432 

keiensis,  Taeniogyrus 

557 

kinbergi,  Ophiura  . 

358 

koreae,  Amphiura 

220 

Labidodemas 

516 

lacteus,  Genus 

453 

laeunosus,  Sehizaster  . 

. . 432 

laeviilisca,  Amphipholis 

Page 

243 

laevis,  Amphioplus 

256 

laevis,  Archaster 

75 

laevis,  Gyinnanthenea 

108 

laevis,  Gphiaetis 

268 

laevis,  Prionocidaris  bispinosa  var 

371 

Lagan  idae 

417 

Lagan  uin 

417 

laganuin,  Laganuin 

417 

lainpra,  Macrophiothrix 

296 

Lainproinetra  . . 

35 

latecarinatus,  Brissus 

435 

leachii,  Leiaster 

136 

lecanora,  Aetinopyga 

538 

Leiaster 

136 

lepta,  ^lonilirnetra 

51 

Leptopentacta  . 

453 

Leptosynapta 

548 

lesueuri,  Peronella 

417 

leucaspis,  Ainphiura 

226 

leucoglobus,  Ainblypneustes 

389 

leucoprocta,  Aphelodaetyla 

543 

leucospilota,  Holothuria 

522 

Linekia  . 

133 

lineata,  Holothuria 

528 

lineata,  Gphiogymna 

320 

lineoeaerulea,  Plaeophiothrix 

310 

Lipotrapeza 

494 

Lissophiothrix 

275 

lithodes,  Bunaster 

135 

lobatodes,  Amphioplus 

256 

lobatus,  Amphioplus . 

256 

longidens,  Gphiaeantha 

211 

longimanus,  Iconaster 

91 

longipeda , Maerophiothrix 

2SS 

longi pedes,  Aetinocneumis 

480 

longispina,  Manasterina  . 

158 

longispinus,  Phyllacanthus 

374 

loveni,  Compsoinetra 

46 

Lovenia  . . . 

439 

lubriea,  Holothuria  . 

526 

590 
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lucidus,  Ainphioplus  . . 249 

liitkeni,  Ophiactis  2G9 

Liiidia . . 71 

Luidiidae 71 

Iiitea,  Asterina 153 

lutea,  Ophiactis  savignyi,  var 2G2 

luteoinaculata,  Ophiactis  . 25G 

luzonica,  Brissopsis 433 

luzonieiis,  Echinaster 1S5 

lymani,  Ophiotrichoides  . 305 

inaera,  Chondrocloca  547 

inacracantha,  Ophiaraehnella  . 343 

macronema,  Ptilometra 44 

macroperona,  Holothuria  . . 53G 

maeropctahis,  Rhynol)rissus  434 

Macrophiotlirix 27S 

in  a cu  lata,  Actinometra  14 

maculata,  Coinatella . 14 

rnaeulata,  Echinaster  ^'aricoIor  forma  1S5 

maculata,  Xepanthia 171 

maculata,  Luidia 72 

magna,  Chiridota  . 55G 

magnis}una,  Xepanthia  174 

magniscpiama,  Am])hiura  227 

Manasterina 157 

marenzelleri,  Holothuria  52G 

Maretia  437 

Mariametridae  35 

marmorata,  Ilolotiuiria  523 

rnannorata,  Ophioeneniis  3 IS 

martensi,  Ophiotrichoides  . 305 

materna,  Ophiodaphne  . . 270 

mathaei,  E(‘hinometra  ...  407 

rnegacantha,  Ophiarachna  341 

megaloplax,  Tamaria  139 

megaloprepes,  Stellast(*r  99 

inegapodia,  Orbithyone  474 

megapoma,  Macrophiotlirix  297 

melanostieta,  Placophiotlirix  311 

meridionalis,  Heliocidaris . 404 


Page 

mertoni,  Anthenea  121 

mesopoma,  Aniphiodia  247 

Mespilia 3SS 

Metrodira .187 

Mctrodiridae 1S7 

mexieana,  Anthenea 110 

miehaelseni,  Holothuria 524 

mieliaelseni,  Macrophiotlirix  . 290 

miehaelseni,  Temnopleurus 3S0 

micra,  Arnphiura 22S 

mi  era,  Tliyone  . 4GS 

Mieroeypluis 3S9 

microdiscus,  Zygonietra 32 

microsoma,  Arnphiura 215 

miuuta,  Amphistigma 245 

minuta,  Tliyone 470 

minutus,  Psolus 507 

mirabilis,  Pentathyone  459 

inodesta,  Holothuria  524 

modesta,  Ophiactis  257 

moebii,  Holothuria  525 

Moira  432 

molare,  Echinostrephiis  402 

mollis,  Stichopus  511 

Molpadia  53S 

Molpadiidae  53S 

molpadioides,  Aphclodactyla  543 

molpadioides,  Oenus  453 

Monilimetra  47 

monaeauthus,  Astropecteii  Gl,  G3 

monocaria,  Holothuria  52G 

Mortensenia  408 

multiradiata,  Capillaster  15 

multiremula,  Aiiiphiura  228 

miiltispina,  XTetria  77 

multispiniim,  Opliioteichus  3G0 

mutans,  Cucurnaria  444 

mysticus,  Pseudocolochirus  457 

naiinodes,  Arnphiura  230 

Xardoa  132 
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Neetria  77 

Xeonietra  41 

Nepantliia  169 

nereidina,  Ophiotrichoides  306 

niasieus,  Archaeopneustes  429 

nigra,  Chondrocloea  ...  547 

nigra,  Ophionereis  senioni  var.  . 323 

nigra,  Patiriclla 167 

nigra,  Peetiiuira 344 

nigra,  Psolidiclla 507 

nigrescens,  Psolidimn 506 

nigrO'brunnea,  Prionocidaris  hispinosa 

mr 370 

nipponensis,  Pentaeta 446 

noblis,  Actinopyga 53S 

nodosiis,  Orcaster 103 

nodulosus,  Protoreaster 130 

nonientis,  Ophiactis 258 

noniima,  Moniliinetra 48 

notabilis,  Ophiomastix 337 

notabilis,  IStyphlaster 89 

notiiiin,  Temnotreina 387 

notius,  Pareehinus 397 

notograptiis,  Astropecten 62 

novaeguineae,  Culeita 132 

novae-zelandiae,  Ophiactis  profundi 

var 258 

Xiicleolitidae 425 

nuda,  Anthenea  Havesccns  var.  114 

Hilda,  Asterina 154 

X"udeehinus 398 

obesa,  Anthenea 127 

obesa,  Petricia 142 

oblonga,  Mortensenia  . 408 

obtusa,  Alacrophiothrix  286 

obtiisanguliis,  Pseiidoreaster  104 

occidentalis,  Apatopygiis  425 

occidental  is,  Aporometra  . . 43 

occidentalis,  Astroeonus  . 205 

occidentalis,  Ophioeoma 334 
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occidentalis,  Parasterina  180 

ocellata,  Holothuria  . ...  .527 

ocellata,  Xectria  . . .78 

ochroleuca,  Amphiodia  . . 247 

Genus 453 

octacantha,  Ophionephthys  240 

Oligometrides 40 

ooplax,  Ophiura  . . 358 

Ophiacantha 208 

Ophiacanthidae 208 

Ophiactis 256 

Ophiaraclina 341 

Ophiarachnella 346 

Ophiarthrum 339 

Ophidiaster 137 

Ophidiasteridae 132 

Ophiocentrus 236 

Ophiochasnia 345 

Ophiochitonidae 321 

Ophioeneniis 318 

Ophioeoma 328 

Ophioeoinidae 328 

Ophiocryptus  356 

Ophiodaphne 270 

Ophiodermatidae 339 

Ophiodyserita 355 

Ophiogymna 320 

Ophiolepididae 357 

Ophiolepis  ...  364 

Ophiomastix  . 337 

Ophiomaza  317 

Ophiomisidium  . 357 

Ophioniyees  . - 1 1 

Ophiomyxa  -01 

Ophiomyxidae  201 

Ophioneus  . . 356 

Opliionephthys  . 340 

Ophionereis  . 321 

Ophioplocus  365 

Ophioptcron  317 

Ophiostigma  . . 344 
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Ophioteichus 
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360 

Ophlothauina 

211 

Ophiotliela 

319 

Opliiotholia 

211 

Ophiothrix  . 

271 

Ophiotriehidae 

271 

Ophiotrichoidcs 

30.) 

Ophiotriton 

322 

Opliiiira 

3.aS 

Opliiurodon 

339 

0})liiuroidca 

196 

orbicularis,  Peronella 

dlS 

Orbithyoiic 

473 

Orcula 

497 

Oreasteridae 

130 

orthodon,  Asterina 

. 1.74 

Ova 

431 

ovata,  Ecliinolainpas 

428 

ovata,  ]\Jaretia  . . 

437 

ovum,  Amblypncustes 

390 

pachistus,  Amblypncustes  ovum 

var.  390 

Pa  chy  ceil  trot  us 

403 

paedopliora,  Aporometra 

43 

Palacopncustidac  . ... 

. 429 

pallida,  Tliyonc  buccalis  vtir. 

. 462 

pallidiis,  Amblypncustes 

. .391 

pallidus,  Stichopus  variegatus  var. 

. 514 

pandaiicnsis,  Psolus  bohoicnsis  var. 

511 

papuensis,  Thyonc 

463 

Paraeaudina 

. 540 

Paranepanthia 

159 

Parasalcnia 

407 

Pa  raster!  11  a . 

179 

pardalis,  Holothuria 

528 

Parcel lin  us  . 

397 

parmatus,  Psolus 

511 

parva,  Holothuria 

.526 

parva,  Ophiocoma 

331 

parvicirra,  Comanthus 

26 

parvicirra,  Doronietra 

46 

parvipedes,  Pliyllophorus 

Page 
. 489 

j)arvisi)ina,  Heliocidaris  crytlirog- 
ramina  var. 

. 404 

parvis])inum,  Ophioteichus 

304 

parvispiniis,  Phyllacanthus 

375 

paschac,  Astrostole 

192 

Patiriclla ... 

163 

pauciforis,  Xardoa 

1.32 

paucigranula,  Ophiarachnella 

. .351 

pcctinata,  romatula 

18 

pectinatus,  Astropcctcn  . 

66 

Pectin  lira 

343 

pcdiccllaris,  Paranepanthia 

161 

pcircci,  Anthcnoidcs 

94 

pellocrica,  ^Icspilia  gloliulus  var. 

. 388 

pellucidus,  Phyllophorus 

497 

penangensis,  Luidia 

74 

pcnicillaris,  Asterinopsis 

160 

Pentaccrastcr 

131 

Pentaeta 

445 

Pentagonastcr 

79 

pentagouula,  Anthcnca 

115 

Pentathyone  . 

4.58 

perissa,  Thyonc 

471 

perita,  Amphiura  , 

218 

pcrmixtuin,  Opliiurodon 

340 

Peronella 

. 417 

peronii,  Peronella  . 

419 

perplexa,  Asterina 

155 

perplexurn , Comantheria 

25 

perspieillum,  Urodemas 

490 

pervieax,  Holothuria 

529 

Petasoinetra 

36 

Petricia 

142 

phalerata,  Ophionephthys 

243 

phanerum,  Ophiocreas  . 

202 

phrixa,  Amphiura 

232 

Phyllacanthus 

372 

Phyllophorus 

485 

pica,  Opliioeoma 

333 

pictuni,  Ophiarthrum 

339 
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pilosiis,  Ophiocentnis  2‘]7 

placenta,  Arachnoides  . . . . 414 

Placopliiotlirix  . 809 

plana,  0])hinctis 25S 

plana,  Placopliiotlirix 313 

planissinins,  Kcliinocyamus  ....  422 

platci,  Astrostolc  192 

platydisca,  Paranepantliia 100 

platytatus,  Ecliinocyaimis 423 

Plect  aster ISO 

pleya della,  Goniodiscaster S2 

Pleurechiniis 3S5 

poecila,  Moniliinctra 54 

poehlii,  Parasalenia 40S 

polyacantlius,  Astropectcn 64 

polygnatha,  Aiithcnea I2S 

polyinorplia,  ^lolpadia  540 

polyplax,  Allostichaster 193 

polyplax,  Nepanthia 109 

polypora,  Austrofroinia 132 

porosissimus,  Ilolopneiistes  . . 394 

porosus,  Goniodiscaster 81 

praetcnnissa,  Paranepantliia  . . 101 

preissii,  Astropectcn 05 

princeps,  Stellaster 98 

Prionocidaris 309 

profundi,  Ophiactis 258 

propeturnescens,  Tain  aria  ....  141 

Protankyra 552 

protectus,  Lamproinetra 35 

Protenaster 429 

proteus,  Lamproinetra  35 

proteus,  Phyllophorus 488 

Protoreaster 130 

provectiis,  Echinocyannis 423 

psara,  Chondrocloea  540 

Pseu dan  then  ea 103 

Psendechimis 395 

Pseudocolochirus 456 

Pseudocucumis 481 

pseiidodigitata,  Protankyra  ...  555 
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p.sciidofusiis,  Thy  one  400 

Pscudophidiaster  . . . 142 

Pscndorea.ster  . . 103 

Psolifliella  507 

Psolidiuin  . 503 

Psolus  . ..  ...  507 

ptena,  Ainphiura  233 

Pterasteridac .188 

Ptiloinetra  . 44 

pulchellnm,  Ophiurodon  cinctuin  var.  341 

pulchellus,  Pentagonaster 79 

pulclierriinus,  Astropectcn 08 

pulchra,  Ophiarachnella  ramsayi  var.  348 

pulchra,  Ophiocoina 333 

pulchra,  Ophiotrichoides 309 

punctata,  Ophiocoina 333 

punctoliinbata,  IMacrophiothrix  . 280 

purpurea,  Alceto  . . .18 

purpurea,  Comatula  . 18 

purpureus,  Echinaster  18() 

pycnotylus,  Ilolojnieustes  395 

pygmaeiis,  Oenus  ...  453 

(jiiincjuespina,  Ophiarachna  . 343 

ramsayi,  Ophiarachnella  . 347 

ransonnetii,  Paracaudina  chilensis  var.  540 

recens,  Apatopygus 427 

reciprocans,  Chondrocloea 547 

recta,  Chondrocloea 545 

rediicta,  Leptosynapta  549 

rcgalis,  Anthenea  . 115 

regularis,  Patiriella 107 

rcl ictus,  Ainphioplus 251 

resiliens,  Ophiactis 258 

Ketaster 188 

rcticulatus,  Clypeastcr  422 

rhabdota,  Macrophiothrix 280 

Rhynobrissus  d33 

rhysus,  Pscudophidiaster  142 

rigida,  Chiridota 555 


594 
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rohillardi,  Ophiar.achna 343 

rodgersii,  Centrostephanus  ...  377 

rodolphi,  Astrostole 192 

roehucki,  Trochodota .35-S 

rosacea,  Anscropoda  181 

rosacea,  Thyone 475 

rosea,  Chondrocloea 547 

rosea,  Paranepantlna 161 

roseola,  Leptosynapta  550 

rotalaria,  Validia 16 

rotula,  Coniantheria  24 

riil)ra,  Echinaster  varicolor /or?aa  . 1S5 

rubra.  Pent  acta  coeridea  var 451 

riidis,  Anthenea  116 

rngosa,  Macrophiothrix 299 

rugosa,  Ophiaraclmella  352 

saeellus,  Thyone  461 

Salmacis  383 

samoana,  C’omanthns 26 

sargassi,  Thr  one 475 

savignyi,  Ophiactis 260 

scabcr,  Goniodiscaster  . 80 

scal)ra,  Astrostole 192 

seal)ra,  Holothuria 530 

scal)rum,  Trochostonia 540 

scalaris,  Salmacis  virgulata  var.  alex- 

andri  forma 385 

schayeri,  Astropecten 66 

schayeri,  Ophionereis 321 

Schizaster 432 

schineltzii,  Urodeinas  501 

sehoenleinii,  Opliiocoina  336 

scobinata,  Asterina 149 

scolopendrina,  Opliiocoina  . 330 

scotia,  Macrophiothrix  . . 300 

scotiopremnus,  Xudechiniis  401 

sculptiiin,  Temnotrenia 387 

Scutellidae 423 

semoni,  Ophionereis  ...  . 322 

semperi,  ruciiniaria  . . 445 
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516 

septemspinosa,  Ophiarachnella 

. . 349 

seriatiis,  Goniodiscaster  . . 

. . S3 

setosus,  Centrechinus  . . 

. . 376 

siamense,  Temnotrenia  . 

. . 386 

sibogae,  Anthenea 

. , 122 

sidneyensis,  Anthenea  anstraliae 

var.  117 

similis,  Ophiarachnella  . . 

. 350 

similis,  Thyone  . 

466 

simnlans,  Stichopus 

512 

simnltans,  Stichopus . 

512 

smaragdina,  Ophiotrichoides 

307 

Smilasterias 

195 

Solaris,  Comatula 

20 

Spatangidae 

433 

speciosus,  Lciaster. 

. 136 

sphaeroides,  Salmacis 

383 

spinifera,  Macrophiothrix 

241 

spinnlifera,  Disasterina 

156 

spinuliferus,  Psoliis 

509 

spongicola,  Placophiothrix 

314 

squainata,  Ainphipholis 

243 

squamatus,  Psolus. 

511 

Staurothyone 

474 

Stellaster. 

94 

stellata,  Dictenophiura 

359 

stellatum,  Ophiochasma  . . 

345 

stelligera,  Ophiothrix  . 

273 

stenaspis,  Amphioplus  . 

254 

stewartensis,  Ophionephthys  . 

251 

Stichopus  . . 

511 

sticta,  Macrophiothrix  . 

304 

stictacantlia,  Amphiura 

234 

stigma,  Ophionereis 

. 325 

Stolus  . . 

461 

striata,  Chondrocloea 

546 

striolata,  Placophiothrix 

314 

Strongylocentrotidae 

402 

stygia,  Moira 

432 

Styphlaster . 

88 

subulata,  Metrodira 

187 
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siifFarcinata,  Nepanthia 

Page 

172 

superba,  Ophiolepis 

364 

snperbiis,  Echinaster 

183 

Synaptidae 

545 

Synaptula 

546 

Taeniogyriis 

557 

Tarnaria  . 

139 

telurus,  Clypeaster 

410 

Teninopleuridae . 

380 

Temnopleurus 

380 

Temnotrema 

. 385 

tenuis,  Araclmoides 

415 

tenuis,  Leptosynapta 

550 

tenuis,  Nepanthia  . 

175 

tenuis,  Ophioncphthys 

241 

tenuispina,  Ophiacantha 

210 

tcnuispiniis,  Centrostephanus 

377 

tetrapora,  Paracaudina 

541 

the  t id  is,  Austroinetra 

40 

thoinsoni,  Pseudociiciunis 

484 

Thrichodiadema 

377 

Thysanonietra 

47 

Thyone  . . 

461 

thyonoides,  Pliyllophorus 

492 

tigris,  Ophionereis 

327 

tiinorensis,  Coinantluis 

27 

toreuinaticus,  Temnopleurus 

383 

Tosia 

78 

trapczus,  Pliyllophorus . 

494 

Trichasteridae 

202 

triehoptera,  Com  at  ii  la 

28 

tricolor,  Ophiactis 

202 

tricolor,  Pscudocolocliirus 

456 

trilineata,  Placophiothrix . 

315 

Tripncustes  . 

397 

triseriatus,  Astropecten 

60 

Trochodota . . 

557 

troughtoni,  Parasterina 

, 180 

truncatus,  Asterodiscus 

101 

tubaria,  Goniocidaris  . 

369 
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tuberculata,  Heliociclaris  . . 406 

tiiberculata,  Peronella  420 

tuberculosa,  Anthenea  122 

tuberculosa,  Pentacta  452 

tuberculosus,  Astrochalcis  20S 

tuberculosiis,  Stellaster  95 

tuberifcra,  Tamaria  . 140 

tuinescens,  Tarnaria  141 

typicus,  Actinocuciimis  479 

typicus,  Arcliaster.  74 

typicus,  Ocnus  . 453 

uncinata,  Protankyra  555 

unicolor,  Ophiolepis  364 

Uniophora  . . 196 

urna,  Pbyllophorus  497 

Urodeinas  497 

vadicola,  Ophioncphthys  243 

vagabunda,  Holothuria  . ...  522 

valenciennesi,  Eupatagus  ...  437 

Validia 16 

valvulatus,  Antliaster 102 

vappa,  Astropectcn  . . . 67 

variabilis,  Xcpanthia 176 

varicolor,  Eeb inaster 1S4 

variegata,  Ophiocoma  insularia  var.  330 

varicgata,  Petasometra 3S 

variegatus,  Bunaster 134 

varicgatus,  Pleureclunus 387 

variegatus,  Stichopus 513 

variiim,  Asthenosoiiui 380 

variopatina,  Leptosynapta  . 549 

velitaris,  Astropecten 68 

velox,  Ain  phi  lira 216 

ventripcs,  Lipotrapeza  . 495 

vercoi.  Thy  one 463 

vernicina,  Petricia 143 

verrilli,  Protankyra  . 552 

verticillata,  Ampliiura 223 

verticillatus,  Ophioeentrus 237 
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Lipotrapozu  495 

vt'xator,  Ophiocentrus  . 238 

vigiiieri,  AnthoiK'a  123 

violacea,  Kchinaster  varioolor  forma  185 

violac(‘iis,  P.sinnIoco]ochirns  ....  45G 

viresfons,  (’lyi^oaster 412 

virgulata,  Salinacis 384 

viridis,  Holotliiiria  inonocaria  rar  . 527 

viridis,  Salmacis  virgulata  rar.  alox- 

imdvi  forma  ...  384 

viridis,  Teninopleurus  michaelseni  rar.  382 


vulva,  Fibularia 


wendtii,  ()j>hi()(.‘uina  . . 33() 

wilsoni,  Aporoinetra  . . 42 

yoldii,  Pectinura  344 

zebra,  Astropeeten  (>3 

zelandiac,  Aracimoides  410 

Zygonietra  29 

Zygometritlae 29 


